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3 € ' o™ ™
XY, o xv, O¥ Axv A xv
% * <jxv" e O\/\*n
Vi V2 V3 V4 V5
RS 6
o) . R,
» van " R N\/\*
Vé v7 V38 V9 Vio
RS o}
| 6 O
N )3\| re-N, Lxy Ry « R8
X Re-N Lxv " ~7 N
n \/j\*n 2 * o _Xvr1 Ay
£
Vi1 V12 Vi3 Vi4 V15
o RS R®
g | O. |
! Lxv i Ill/\X‘/n 0. NY* [ \—/X" N \/
it SR CARE NG
0 0
V16 V17 V18 V19 V20
6
E *

[ h @x" s 2, <SJ_§V $ Ny
O)\* N\* * n *
V21 V22 V23 V24 V25

S
; -
E 3
V26 V27 V28 V29 V30
* * * * *
V3l V32 V33 V34 V35
XV XV
X * ;v * C%xv Q*
%
V36 V37 V38 V39 V40

(3714, Bx()2 FAE F9= Lo g 2% $92 Yehhi; R 2 X & 296 gojs vie} 231, ne
0, 1, 2, 3 & 4o|g(v4 A= n2 0, 1, & 20| ]

R 2R 2 & w2 5 oo, Lo 439, 28 LVE Yl 4%, Ve vgdaids 47 d3d 1§
V1, V2, V4, V5, V7, V9, V10, V12, V13, V15 WA V17, V23, V25, V26, V31 W#] V36, V38 = sh}=zRg A

axn uAsHAE, V1, V2, V4, V7, V9, V12, V13, V34, V38<S utebuar; 71 wpgbdsiAl= Vi, V2, V7
EE VI2E e,

2ol AAE mpe} o] AolEal A, B R C7F 7247 CHE YERIAY; E= A, B B2 C 5 3fu7k N UER]

2 oA 2w, o g8k (1-A4), (I-A-1), (I-A-2), (I-B), (I-B-1), (I-B-2), (I-C), (I-C-1), (I-C-
2), (I-D), (I-D-1), (I-D-2), (I-E), (I-E-1), (I-E-2)& zZt+= gjpEEC| nfga sty
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R R R
SN N R{(v),rll N N N
R
N L/z N\L_/g \_//
p=0,1,2 G
G G (I-A-2)
(I-A) (I-A-1)
SOXCH; SOXCH3 SOXCHa
R3 N R:‘\M,N N N N}\
. =N
0 N>=N P )=N o N
L/e N \\\/8 x=1,2 \
G
=12 -
- : (I-B-1)
CH; CHj CHs
e N 3}/@@@ (o), <
N R3, N N
R3 N N
>=N o >=N ) =N
° NL/X i NL/X NL/Q
5 p=0,1,2 o G
(-C) (I-C-1) +-c2
Jos Mo« INCOYes
R3‘ N N N
o >=N o >=N o =N
N L/X N L/g L/g
p=0,1.2
G G G
(I-D) (I-D-1) (-D-2)
HiC, HsC HsC
OH OH OH
RZ N R2 A Q AN
R3N N R%’{‘ N N N
o) N>=N P35 J=<N o) =N
\\\/8 Ny Y, ¢/
G p=0.1.2 5 G
(-E) (HE-1) (-E-2)

(el AlellA], ¥ wHe Ro] vd, so|=sAud, 1-slo]=FAlod, 2-slo]=SA Z23-2-%, SOCH;,
SO.CHz & YERAL BE
(I-A-1), (1-A-2) 5 3}

o o, G7F G1, G2, G3, G4, G5, G12, GI3, Gl16 % G172 dehla, ndsAE 7}

Gl, G2, G3, G4 £+ G5E Yelx, 5 G7F XX EAY, U, 270 E= 309 X$A]) Y= XS, A
71 Y7F A2 SH®H o2 F, Cl, (N, OH, NHy, N(CHs)s, CONHy, CHs, CH,CHs, OCHs, OCHCH; & Alo]ZE2zadl 3

oA Ml a, nlgAsiAlE F, Cl, CHs, CH.CHs, OCH;, OCH.CH; % Ale]E2x 2 FoA AEyn, BE vy

A g 9 AS F5H4 19 SrEel medq goE wieh e, s (1-4), (11, (1-A-2) F 8l
2 7re sgE s B@ Aol

(el A-2]llA, & g, Q7F Q6, Q10, Q17, Q18, Q19, Q20, Q21, Q22, Q24 % Q25=%H Adesa; 7H4
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s As s 1E 06, Q10, Q17, Q20, Q21, 22, Q24 2 Q25% YEha, 28 Q7F A#EA LAY 10, 2
E 37)e AEA X'® A@Em, 7] X7 AR Efdor U wgAsAE (=0), N, OH, CH;, CHCH;,
OCHs, OCHyCHs, CH,OCHs, CH,OH, CH,CH;OH, CH,CN, CHoCH.CN, N(CH3);, CH,NH(CH;) ZollA A&z, wighz A=
(=0), NH,, OH, CHy, OCH;, CH,OCH, % CHOH Zol4 Melex; R7FH, Wg =% ddolx, RE Yz 1§

W AGTE g3 19 BEEe) Wl Aol ik 2e, #34 (ADE 2E [FH Al EE (U A
1ol ®e sirsel 8 el

o

¢

[9FE) A-3]ollA], 2 wre R 2 Ro] M E¢Ho® [, (I, Cl-Ao]Zexas o-go|=2azed, a
oj=F Al E, - EAOE | 1-dlo]|=EAHEAle]EFRT R 2-dlo]=2Al-2-wElX e CH,COMH,
CH,CONH,, CH,CO.CHs, VI, V2, V12, V7& Yehlz 2E Uz 25 2D A7 348H2) 19 315HEo] wleto] A
golg vhe} e prh 191 8shy] (1-A) E= (I-A-DE 28 [ Al =5 [ A-1]0] b2 3355 &
gk Zlojt}.

(e} Blolld, & e 67} G1, G2, G3, G4, G5, G12, G13, G16 ¥ G17& dez, Rt &AE 67 Gl,

G2, G3, G4 =+ G658 YEhla, 2% G7F XS8R AV 0, 27 e 309 A&A Y= XS5, F7] Y
7 A =gdo= F, Cl, CN, OH, NH,, N(CHy)s;, CONH,, CHs;, CH,CH;, OCH;, OCH,CH; @ Alo]Em T2 d Zof A

AeiEa, wigbdaAl= F, Cl, CHs, CHCHs, OCHs, OCH,CH; R AtelEmE 2 Folx HAesa, RE YA o
A7k shekA 19] shgtae] wiEel Ageld mikep 2, x7b 1 Ex= 291 3484 (1-B), (I-B-1), (I-B-
s zhe SlgEEe] #ek Aol

[FE} B-1]olA4, & wge . Q7F Q6, Q10, Q17, Q18, Q19, Q20, Q21, Q22, Q24 2 Q2= % AMe=; 714
vt s Al E 1 06, Q10, Q17, Q20, Q21, Q22, Q24 ¥ Q258 uYehfa, 47 2F Q7 XEHA GAY
VN, 27} = 0ol AAl X2 A@Ha, 3] X7h A= SPho O ngyslE (0), N, Of, Ci,

& g
o we

CH,CHs, OCHs, OCH,CHs, CH,OCH;, CH,OH, CH,CH;OH, CH,CN, CHsCH,CN, N(CHy)s, CHNH(CHy) ol 4] Meis) s, upez
A= (=0), NH,, OH, CHy, OCH;, CH,OCH; 2 CH,OH FolA A€l 1; R7} 0, we m= odo]i, RS 1)

a5 R ATE sk 19 sk W ] Aojd wiek 22, shehA (I-B-2)E Z= [FH Bl w& 319

[oFe] B-2]o]A], B we R @ Rlo] Az =xdow

¢

CHy, CHAfolBEzed, 2-stol=gAzed, &

&

H,
olE=ZAod | 2-mEA Y, [-lo]|=EA YAt FRIZEH 2-3lo|=EA-2-wEdZZF  CH,COH, CH,CONH,,

i

CHCOCHy, VI, V2, V12, V7S YERI, BE yYHA 25 2 X577 848k 19 3gtEe] wWegtolx geojd ub
o} &, p7t 191 38k (I-B) & (I-B-1)S zte [UH Blol wE 3gESo w3k Aolt),

[FEf ClellA], & wde 67} Gl, G2, G3, G4, G5, Gl2, G13, Gl6 2 G17S YEhz, wEAsAE (7} Gl,
G2, G3, G4 =+ G588 YEh, % G7F XEHA AW 0, 271 e 309 XA Y= XS5, 47] Y
7} A2 =¥gH o= F, Cl, CN, OH, NH,, N(CH;),, CONH,, CHs, CH.CH;, OCH;, OCH,CH; 2 Alo|ZEx 23 Zo A

Aeis s, wigkAs A= F, Cl, CHs, CHCHs, OCHs, OCH.CH; % Ale]Emaxmd Fo|x ey, RE A 2

w B AF7E sk 19 shekEe] vt AgojE wieh e, sEky (1-0), (1-C-1), (1-€-2) T shts %

[Fel C-110141, ¥ @2, Q7F Q6, Q10, Q17, Q18, Q19, Q20, Q21, Q22, Q24 ¥ Q25=%FE A€ =a; 7p3
vheE sl 1% Q6, Q10, Q17, Q20, Q21, Q22, Q24 R Q258 YEhfal, 5 Q7F ASksA A 14, 270

w3709 AEA X2 A8HT, 7] X7t A2 Eggew oS uledeiAE (<0), N, OH, CHy, CHCH;,
OCHs, OCH,CHs, CH,OCH;, CH,OH, CH,CH,OH, CH.CN, CH.CH,CN, N(CHs),, CHNH(CH;) ZFollA Ael=a, wlehzslA =
(=0), NH,, OH, CHs;, OCH;, CH,OCH; ¥ CH,OH ZollA] Meiwar; R'7} H, WEg & odge]lx, BE YA IF

R Ag7h sheka 19] stz Wil Ao mpel e, 3k (I-C-2)& 2z [ Cld meE sdeEs
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2 3

[Fe] C-2]ollA], ¥ ¥E2 R % Ro] A2 & 2 H, CH;, Clh,AtolZRZag 2-slo]l=2A|Zgdg 3}
ol=EAlog | 2-H|EA|oE | 1-3lo|EFA| Y o|FREERY  2-lo]|=EA|-2-WEY X2 CHyCOH, CHyCONHs,
CH.COCHs, VI, V2, V12, V7& Yeblar, BE vmA a5 9 A57t 3484 19 34eh=9 Wetoa Aeojd np
oF 22, p7k 12 &g (1-0) T (1-C-1)& 2t (Y Clol w2 3gEEd #8 Ao},

[eFE] DlolA, ¥ W 67} G1, G2, G3, G4, G5, G12, G13, G16 2 G17% Yetlz, utzAsAE 7F 61,

G2, G3, G4 =+ G588 YEha, 2% G7F XA AV 0, 27 e 309 XA Y= XS5, 47] Y
7} A2 =¥%Ho= F, Cl, CN, OH, NH,, N(CH;),, CONH,, CHs, CH.CH;, OCH;, OCH,CH; 2 Alo|ZE2Z 2 Zo A

Aelw s ugA e A= F, Cl, CHs, CHCHs, OCHs, OCHCH; % Alo]Emzad Fo|x My, RE YA
F R AFTE e 19 SpebEe] wWEtel A Aeld wpeh e 5484 (I-D), (I-D-1), (I-D-2) T shu&E 2t
= SFEE B Ao,

(e} D-1]o4, ¥ 9o Q7 Q6, Q10, Q17, Q18, Q19, Q20, Q21, Q22, Q24 ¥ Q25=%E Muww, 713
vhgtAleAlE 15 Q6, Q10, Q17, Q20, Q21, Q22, Q24 % Q2585 Yeblar, 2§ Q7F A=A 7AW K, 270
i 37)e A@A X7 AeEa, 7] X7 AR Egdow oS wgAsAE (=0), N, OH, CH;, CHCH;,
OCHs, OCHyCHs, CH,OCH;, CH;OH, CHyCH;OH, CH,CN, CH,CH.CN, N(CH3)o, CH.NH(CHy) Fold Aeza, wpgasiAs
(=0), NH,, OH, CHy, OCH;, CHOCH, 2 CHOH ZolA Mewm; R7F H, Wg = odo|n, BE yox] 1%
g A 7E shek] 19] shgtEe] WA Aojw upel e, A (1-D-2)5 Ze [FH Dld wE s§EEol

(el D-2]oA, & wie, R 2 Ro] AR SUHOE H, CHy, CHAlo]2R2eg, o-slo|=sA =z, 3
o|EFAloE, 2-HIEA Y, 1-so|EEAWEA|FRERET 2-Fo|mEA-2-wEZ2E  CH,C0H,
CH:CONHz, CH:COoCHz, V1, V2, V12, V7-& uehlar, BE yex] 5 9 A57h 8heha) [9] shgEe] wjetel A
Aol vhsl 2o, p7h 191 Sek (1-D) i (1-D-1)& 2 [9Fe) Dlo] me SHgB5o) at Aol

(e E]olA], & 2de. G7F Gl, G2, G3, G4, G5, G12, G13, G16 @ G17<S e, uazsiA s ,
G2, G3, G4 =¥ GbE YeMZ, 1% 7} ASEX] LAY U, 27) e 370 X &A YE XS, F7] Y
7} M2 E¥H o2 F, Cl, (N, OH, NH,, N(CH;),, CONH,, CH;, CH,CH;, OCH;, OCH,CH; @ Alo]Z2 == F ZFojA]
Aelx 3, wpE2lskAlE F, Cl, CHs, CHCH;, OCH;, OCH.CH; FollA M=, ZE YHz] aF 9@ A7} 3
219 Skl el Aold wheh 22, ghe (I-F), (I-E-1), (I-E-2) & sus 2 3
Zolt},

[&FE] E-1]9lA, e 07 @6, Q10, Q17, Q18, Q19, Q20, Q21, Q22, Q24 ¥ Q252 %-E AMex; 713
vk SHAlE 15 Q6, Q10, Q17, Q20, Q21, Q22, Q24 ¥ Q255 yel iz, & Q7F XEHXH LAY 14, 270
== 3709 A3 XQE X &= AL, A7) XQ7]' AR 5Pz ¢S vtEAs A= (=0), NHy, OH, CHs, CHyCHs,

hal

e

OCH;, OCH,CH;, CH,OCHs, CH,OH, CH.CH,OH, CH,CN, CH,CH,CN, N(CH3),, CH,NH(CH;) oA Aelea, ngzsA =
(=0), NH,, OH, CHs;, OCHs;, CH,OCH; 2 CH,OH ZollA A&N=ar; R'7} H, Wgd e odolxz, e YA IF

9 K47} s 1o] satEe] wetelA Aol® whel 2L shA(1-B-2)8 2t [FE Bl mWE e sl
B o,

(el E-2]0l4, ¥ e R 2 Ro] ME SPHOT H, CHy, CHoAt|FRIRA, 2-sfo|==A 22, o

Iy

Zxlod |, 2-wW|EAoY, 1-dlo|EEAHEo|FRIRY 2-dlo|EEA-2-dEdZ a3 (CH,C0H, CH,CONH,,
CH,CO.CH3, V1, V2, V12, V7& vella, BE UMX] 25 D A7) 382 19 slstEe] detea Heold nf
oF #& . p7t 191 #sky (I-F) ®=E (I-E-1)& 2t [4H Elo] w2 33E S @3 Zo)t}.

wowre] oulola gof "AesHoR SgEE d'e MAASE, ¥ wnd e How shid Hys
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[0073]
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wowge] ojulofx] ¥ owme] W Holw shte] H¥E W AHolw shte] AusHosn sguE A L 4
getdon HesE 9r)e HustHor H85t g s, B wgel Ue Holw shie tuy
35S Az Y/EE BE ERERAA ASHE 29 A0 H8HE Ao shie] RN = &
ke E Aolw shtel B7] Y] wi §7] 97 42t §e b,

A A=, 2 2y wE syl 33E9
2 38y E 97 AE BEx kel st

" whrEElE Bz E, Cl

I
ol
a0
o
(NS
i
vl
a
mlo
T o
o
=
Ko

Az 2] = g, 8o "(GCo)-2A"S 1 WA 6719 g@stgd YAER o]Fojx X3 ¢ H|EA Y
55 9ulete ez osldrt. (C-C)-¢Z 2z de W, oY, n-22d, 1-HEdd (o]4
4), n-Fd, 1-Hd=z=2g, 2-vd=zzd 1 1-vyddEdd 3g-54), n-3g, 1-Hadid, 2-vgig,
ne ] 1-twdzzg ] 2-tudzag ,z%ﬂﬂ%zié,mﬂé,kﬂ%@%,%ﬂ%%%,&ﬂ%
4-ddzdolry,  (C-Cp-<Z4 guZo] upgzshy, (C-C)-¢Z4 =vZe] 53| uigdsiy, 53

=
olg, n-EEd mt ola-xmgelt. W AFHA @t @, Zzd, ¥d

CF3, CHy-CH,F, CHy-CHF;, CHiCFzolth. (Ci=Co) @2 srjzre] wpekastar, (C-C,) =LA =rjzte] 53
nhtd e, (C-C) @24 o] 71 53] wheAst, 53] CHF,, CHF, CF;, CH-CHF, CH-CHF, %
CH,CFs©] T},

g PASEA R @, FRAFA gelne, Holw shie) favt BRA A4, wHESAE BE, 92,
BE, B MFAslE BaE NN AT GUR A0E oldEnt. W] FRAFA dHBe £
g me weAgY £ o], ger A wE AR & Aok PN FRUFA LS O,

OCH,F, OCFs, OCHy~CFHy, OCH,~CFoH, OCH.CFzolth. (Ci=Co) EEEZA] eprfze] nigdsiv], (C-C) TRL=A
gtrjzte] 53] wphA s, (C-Cy) LA etrize] 71 53] wd4 s, 53] OCHF,, OCHF, OCFs;, OCHy-
CFH,, OCH,~CF.H, OCH,CFso]th.

el FASHA B @, FIEFALY BB, Hojw shte] $a7} o= AFOR wEHHE 4
grjzel Aow oléﬁw SolumAey drige BAY mE uEARd & gon, el A wi
GARE Ak (oG-S EFALA el uEAstm, (CC)-StolEE AL rige] 8 uhet

A, (C-Cy)-sto]l=FAL4 gojzo] 714 53] updzlel™, 53] CH,-OH, CH,~CH,-OH 2 CH,~CH,-CH,~OHe]

h

@ FAFHA R B, Aopedn AULE, Aol sel favh Aopk 1oz maHe % o
Ao eldfe. Aohetll AL XAY £ WA F g0, g A8 To oA
o, (C-Cy)-Alol=obz ghr] o] npehz

w97 ehrige] 7b 58] wigrashe], 58] CHON, CH-CHCON % CHy-CHy-CH-CNel o

4 et

o]
PR

o

-

Eodbgol wigo A FdH "(C-Co)-<ZW 25" T "(CC)-LZHA aF"S 1, 2, 3, 4, 5 T+ 6719 ©A
=l a4 27 2 B T3 ases dune TR, 4] aze
T om XA FAY FAEA Aol X FA - o) 13 T I, oAE B
18 5 gom geahe wololE® Fo Taol QAU o|dd BAW 1ES

(2 OH e
TN
oftt
Fﬁ
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%;i] —8} 7” ’L\_:_‘ _CHz_ y _CHZCHZ_ , _CH ( CH3 ) -, _CHQCHQCHQ_ , _CH ( CH3 ) CHg_ y _CH ( CHQCHg ) -, _CH2 ( CH2 ) 2CH2_ ,

-CH(CH3)CH.CHy~, ~ —CH,CH(CHs)CHy—,  -CH(CH3)CH(CHs)-,  —CH(CH,CH3)CHy—,  -C(CHs)2CHe—,  ~CH(CH,CH,CH3)-,
-C(CH;) (CH.CH;) -, -CH,(CH,) 5CH, -CH(CHs) CHCH,CH,~, -CH,CH(CH;) CH,CH,~, -CH(CHs) CH,CH(CH;) -,
~CH(CHs)CH(CHs)CH~, -C(CHs)2CHyCHo~, -CH,C(CH3) ,CHz-, -CH(CH,CH;) CH,CH,—, -CH,CH(CH,CH3) CHy—,
-C(CH;).CH(CH;)-, -CH(CH,CH;3)CH(CH3) -, -C(CH;) (CH.CH;)CH,—, -CH(CH,CH,CHs3)CH,~, ~C(CH,CH2CHs ) CH,

~CH(CH,CH,CH,CHs) =, —C(CHs) (CH,CHsCHs) =, -C(CHxCH3)p~ % —CHy(CHy),CHp- 2 o] 703 ZF o2 FE Med 4 9l
o, A7) &4 aFS 53] v s AE ~CHy-, ~CHoCHo- 2 -CHCHCHy-2 o] Folx 1F o2 E e

o]
AN

4

g FASEA e
olF AL zt:= EXY
= dHdMdREE A7
E-3-9d, #FME-1-94

rr

g, 8o "(CCo)-EAE"S 2 WA 6719 &3l YAER o|FoX 1 Hojk 3jrte]
HExge] Ex38l 47 258 rishs Aoz oJsEn}t.  (CrCo)-EAde o
Eii—l—oﬂ‘é, ZRE2-d(SEEE AFd), FE-1-9d4d, FE-2-qdd, §
da-1-odoltt. (G Co)-LAdold HHe BE 71a3k o| A, &, +x o4

gud

)

ME )

(structural isomer)(7-4 o]AA|(constitutional isomer)) = YA N((2) 2 (B) o]AANE *33ic},

o4 2
9] FASEA G 7, &0l "(CC)-27Id 2 2 WA 6719 'Ekea AAER o] FojAal Holk sl

A ATS e EAE 2 nEXE 233 47 35S Auste Ao oldidtl.  ((C)-271d 9 o=
o el d o]},

28 FASEA e g, £of "3 UIX 1299 ApolEY XWE ' 3, 4, 5, 6, 7, 8,9, 10, 11 EE
12709 &4 QAES THes Alo]EY AWS #3454 E guishs Ao R olsEn | oA, A €@3lei
= 44 A$ 23 e BI(PIFEHLE o) AFHA gAY X% e gx3E § . e
RAbo] 28 F& mlojAle]|ZE Y A

ARE A7) ABE A7) Jole] vigrAd Tela Absd # PANS Bal 7ol 39 Quk Fxel A
5 At (GG AREH W R4, ol S, ojriwrel vholAlo| 2 R[2.2)

2[2.2.21599 F3olAsh gol ©e Ei 0F nuAd £ Ak HEAT (CCw) ABF e Aol2
2xed, AolFEre, AolFRAe, AoFRad, AoFRdd, Aol
A, othtd, Atel2 2, AolFR A, AelFRAEY, Aol F2SEY,

@:ﬂf @x;ﬂx,@fﬁx, @ , @i{, é @%

2 agowny Muhd,

il
fu
Ao
i}
>~
5
il
il
F
i}
>~
o
u
o

AolERAg, AolRRA, AolERAY, AolT2AY, Al T2YY, o HolFague ool aF
omBE AEHE (CC)-HiwAte|2Y Ei wtolAlo] 28 AWEH W7 sgAetet. AolFxzd, Abol
v, Aol2Rdg, AdZrdd, AdoFzAud % AoErdAd, 53 Adzzzdn 2 ((r
C)-ABE 77 53] kA siet,

] LA E A e 3, o] "39 WA 1299 SEHEALS Fr"e, 4o A Hom 1), H4s A
wdk 27 mE 3 e AAEo] FEHERAR, EE AR EygHoz O, S, S(=O), S(=0),, N, NH 2 N(C

Co)-22, dE 59, N(Clp) o2 o]Fofx aFomhe ey ez aadd o8 A=, 3 WA 12
N, 53, 4,5, 6,7, 8,9, 10, 11 == 12719 & 749S e du=zAd5e] x5 £ Bxsh(aey
F5HE obd) 7E orlste Aom ojFiHn, 47N, 7] & TE92 A8HA Y dAE e
AgE . Ve RmAle] Y H dholAbo]lE Y = AT

] FASAA @ P, & "5 Ee 69 dElmerd e Holm U, HH g EI 2, 3, 4 EE 5
Mol FEEAAE Rk 59 e 690 Alo]gE WEFH VS dehile Zom olslun, of7]A, 7]
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3 FER ofdel Qoo mpgAdt mEla Jbedt Yo EAE 4 k. A9 duk rxze] Agte, i
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om|ttEY Wl gl d, Hl Z=-E]o}r]o}E ¥ Hlz=EjolEY, HlzEgol£d, Wl =S ALEY
HlzsAdelEd, AYUEEd, FAsAed, 7Ed, FAseld, ddzyed, ouzxeedd, FHFHY),
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s—R* s-R*
. N R2 A A (iii) R2 QA
Br4</: e N N R N N
=N H o) N
N\/\)
Vi) ) vy B
S’Rx S’Rx
Bz A a4 (iv) BZ N
M+ N N N N
[e] N\/\; O N\/\;
Br G
(Vi (iIX)

B D oflg H-1E-6-7F2 AT Be A7 88k (INE 2 A8ahs 1-A%-6-7)
Boolneg P

GA(DelA, g2 (1D)e] ofFlx F&2(111)9] g3tEe] AEHS HEol= 33 (dE £, Tetrahedron
2004, 60, 2447- 2467)°i—r-E1 FAEH WHEA o3 ATt A AEH A2 GAR A FAHA
o, dE& EW, JtHyon=(dE EW, 1-[3-(tdgoln )Tz ]-3-d7tur]oln= Flo| =2 F 2ol

=(EDC) & %ﬂﬂ%, A S s Y, NN-tHE X Folr =) FollA AREHT.

A ek (V) o] HEdEolH=E stk (IV) ] 1H-lE-6-7F5 2ot =9k REgA|7 38k (VD) 9] 3-
(¥ Q)-1H- &S FAsk= @

GA (1)l A, 3sk2(IV) 9] 1 E-6-7HE ol =8 G Ao TAH WHE(HE EW, Heterocycles 1976,
4(4), 729)° <93l s}skA (VI 4 J53lE 3-(EZHO)-I-JIEE HAEAZY. &5 54, E22vg T
SRRZIEN 2 & T 2

o= AHeg|ste] Halojn| -4

Al
A ﬂi@‘ V)] tLZE Qo HEE N-FEEAAoln
A A s (VDo FdES AAE.

XE 95 A g, 52 ] SFhA(1V) 9] FHg 2ol =9} HES-A]
e (VD) 9] 3-(EZE)-1-A 52 T3 Uigtad WHES 5 =
HAlo| A 273} ]01 NaSMe¢} #Z& XAz A HIA|AH 4
Heterocyclic Chemistry 2007, 44, 967).

SAGI): 5-BRE--F22IYUTAVIDS s (VD e ¢4E e 8E (3-(¢ZE)-1H-9&)% vk
A7 @
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3 HODY SAGDE s-rar-2-F2adgudNVIDT 384 (V)<S z2te dZ4E 9 358 3-(U¢ZE
Q)-1H-AEHe] whgo & a2 (VII) 9 3tes FAstt. o] whge &u] FolAa] <17 EAlgtel] WA
WS 23S 99 ¥AE YHER FdHET. A &9 o= tsAak, NN-tuEE o= N-Hg-2-
JEEE Ev gudiddafel=oeltt. AHJel 7|9 oe ZE 3F-FEHE, 1,8-tolxufolAlo]F R
[5.4.0]81=-7-21(DBU), 743 FASIUESR 3 gabzdFolrt. o] whg2 ti=gf 50T WA di=F 200TC #<]9
oA FyE 4 k. W8S uEAsAE 1000 WA 150T B9 XM F3dAn. 5s-RER-2-F
Zzyud dialedl, 2719 dzZze] thE A3t ojd TF o= A= titd 2,5-t-X3kH o]
AHEE S ot digtd o, e (VIID Y 3gES, F4 W 02)2 @A) 71AE mkel o], dF
EW, A 2e ko] EASte], NN-tHdE ol =9 3o fu FoA EE FEtE-SuiE sta-Ast v
& 2738k g8t (VD)9 FES whsA e s 5 & Qo).

SAGY): B (VIID S e BebE-Suie Jha-As uhe skl s "GN A ey
(IX)9] 3t=s sk &

SEE "G-M'AA G = Ao mE EY #Hste Z|AE JuE JHHH, M2 tSel AgeolE wbep Pk
227 AZ3Y(Suzuki coupling) S 3= A%, M BOH),(H24E), B(OR),(REA o~ 2)R'E (C-
-2, whrales WEe depdth) m delR (G-C) LA-AE 13,2-08AR SRS B,
4,45 5-HEgHE-1 3 2-tSAIHLET; I HEA o 2H2)S YElz, 28 AZZ(Stille coupling)
& FHEE A9, NS SR R'E (C-C)-2H2, wgdsAs Wg 2 2ge yehli; oF 59, M =
Sn(CHy)s(= EFE ~Eld) T+ SnBns(= EgF-EAErd))S et

A

A 019 o] WHA(iv), F A" EE ARY

Z3 WS 2ASk] wkee g Ao s TH P €A
o wa} FHEH(FZ: Tetrahedron 2005, 61, 2245-67). 2=27] AZHYL, 4 =4 (g
AE)YZF/ET-3g9-FExaYy HEHSIFOZHRYGOE, HEZI|2(E-ddxaA)Z5E(0)
9,

(11 -z ddzasw)d 2]t 222511 57 22 S 2 A7)(dE
g EAS] & mE Svle] EFE(SM BAD)(dE W, B9 EAstd £ BA sl
= MAEYE-) Tl F=3d 4 ).

dol=, A FHODS HAWE F7te E3Heh:

>
kA

A SFEA(IX) ] dAE L sEHE G-(¢ZE ) -1-(Fev|d-2-9)-1H-0E) S 32 (X) R KD %

i
IS
>~
°
[
liat
i
e
ri
N
N
lo
fru
2
)
>,
i
o)
X

o]
S-—RX o\\S"RX O:%,Rx
oA
$2 A (v) }?2 N BZ A
reN N reN ,}\ EE N g\
G G G
(IX) (X) (X1
A DY o dA(v)E SEA(IX) 9] siEES A4dd wvkE xdste] AsAle w3 AIZS EEeitt
Agd AsAe, dg 59, UIzedas 2o g FolA W Ei deda 543 /% 5% w2
2RASAHN R o, SEA(IX) ] & 49 FE VIR st AAS & v FUHY AbskAlE A9
J A © o)
[¢) A

o S8, A ()9 MEAolS wi TN MEo] FEHES W3}

stet(1-A) 9] SH3ES Alxslr] s FA wHE(02):
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HEg-2] 02:

s-R* s-RX

A (i)
N oy 2w
G4<;N>—CI + 3N N reN
o)

(X V1) (1X)

(o]
N—Z o
g

SAIG): s (XID 9 2-F22d v sehEs e (VID e dZE L 38te (3-(¢ZE 2)-11-UA&E) 3
A7 9

A W 02)9] o] SHAI(1), F 3 (XID9 2-F==2IYu|d} Fsh(VI) e 4ZAE e 3dE (3-(LZE
2)-1H-Q1E) 9] vk 3 W01 SA(IiDe] 71AE we} o] Mg ks X8-S g =3t
ga 4 k. gotyoer vkge REWME-F2EH W3 (Buchwald-Hartwig reaction) S 2% FX|Ho] &
ZetE-SE Ztu-Zd wke 293t gald 4 Jrh(FE: Angewandte Chemie, International Edition
2008, 47(34), 6338-6361). o] Wl AP Fuli=, o5 B9, 1,.4-US5A 22 & FolA nigA A

= 50 W= 150C 2 2ol A ZebE (1)
olAEI o) E /4, 58] (Y ¥ d 23] % )-9,9-t] vl & F2F€l (Xanphos ) ©] T}

31514 (1-A) 9] 313tES Al=37] A A i (03):

W2 03:

s-RX S-RX
}:‘{2 A @A (i) ’32 A
o N N ,}\
Br M
(Vi o)
s-R* s-R*
2 a7 (ii) 2
. R ) N R N
G-Br N
reN N RY N
N)\rij e} N7 l;l
= </
M
(XIH) (1X)

471 WA 03l A, M2 g4 HHODAA SFHEE 6N #Este] Z1AE ovE ZEAY, M2 B(OH). (X
F4D), BOR)A(HEA 2B 2)(RE (C-C)-22, wgdside vMdS vepith) £ o2 ((-C) ¢4-
218k 1,3, 2-t AR ER, dE 59, 4,45, 5-HESHE-1,3,2-tSAIR ST B JuE BHEA d2HE
SR's(ol ), R (C-Co) 27, witAsiAE wg 8 Beoth), % EW, Sn(CH)s, SnBn,, Eevgebd
T EyEsed S Yeit,

SAG): A (VIID O sh3ES FebE-Fule Zba-A3 98 skl s (XIID 9 e 37

A E03)9 o] wA(), F SHA(VIIDS dgEe AN FFgERe HIe FH(FE:
Journal of Organic Chemistry 1995, 60, 7508-7510; Journal of Organic Chemistry 2000, 65, 164-168)°. =
wE FAR BebE-EolE W zdsel FaE 5 A,

A whe 2312, dE 59, HSA B NS0t 2 &l FellA [1, 1w A(H e d 2 A ) s =AY E
zedehE (1D A% 8 2§ oMHCIES} 22 Svje] A xget. HRE AfA7E EdsdelE, A
FUlo|E Ex= 8o rstay Ze b RSkl o tiAlsE= S (VIID e Shghe ®=9k o] vkl
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A A @A 2A AHED 5 Q)
2, A (VIID] 35S 31t (XI1D 9] #3He= WAL 5 9lov, of7]A, N& SRS e
I, olml RE (C-C) ¢, whdside vg 2 Feolth(elE 54, M = Sn(CHy);, SnBns, EvExeld
EE EgRdard IFEE).

SAGD: SN GBS 227 Ex 28 #g 273

g ALgste] 98 4 Ak,

stet(1-A) 9] SHEES Axslr] s FA wHE(04):

S22 04:
S-R*
aA (i
) 0] N
(R)S N
H
le]
v) (XIv) (XV)
s-R* s-R*
y N Q oA (i) A
Br—<: Y—cl + g0 N re© N
=N g H
(o] N\/\}
(Vi) (Xv) (Xvi) Br
s-RX s-R*
N oA (jii) {
G-M + g0 N e © N
(e} N\/\}l (o] N\/\;
Br G
(XVI) (XviI)
O,
S’RX \S/Rx
N a4 (iv) N\
e ,}\ re© N
O N\/\; (o] N\/\;
G G
(XVI) (Xvin)
o, o,
\S’RX \S/RX
A a4 (v) N
re© g\ HO N
(o] N\/\; (o] N\/\;
G G
XV (XIX)
\\S’RX S’RX
2 oA (vi)
T — ¥ >
raNH HO N r3N N
(o] 7N (@) 7N
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GOl A G 2 M 2ol Agojw wlel Ba, R, oF 59, WY, oY, 33-3d £& WAy g
20

SAG): sk (Vo] HEZdEeoHE2E 84 (XIV) 9] 2= (&2 H-1E&-6-7h5d el E)st vk-gA1 A
SR (XV) o] &AE Q. shite (3-(ZZE )-1H-18)S F4sh= B

shebA(XIV) o] ol ~E=o] tsbA(XV) o] LAdEl e spgteRe] A2 944 W
z0& A&t P = Ut

GAG): 5-ERR-2-F229gud (VIS 32 (XV)e 2AE e 3FEE (3-(LZE )-1H-215) 3} Wk
715 @A

St P 04)2] o] BAI(I), & 5-BRE-2-F22YFn|d(VI)S 384 (XV) o] 4ZEQ 355 (3-(¢ZE
Q)-1H-1E) 3} H-SA| A &}3 *—‘.(XVI)A eSS PAste AL A WO GAGIDA 7R vkl 7
o] 3 H}

A ﬂ@*‘(xwu eSS FEgE-Eujd Jta-4AF wks s S3EgE MY wSAFA  stehy

g 0] o] dA(i), F SSFAQVD O spetes stehE G-MI WEAIA S (XVID 9] sHetes A
Aok AL 4 HODe A 7" vpek e AE EE A27] AEY vk 238t #3E
ATt

SAGv): SFEFAH(XVID) O] 3h3HES 3FeA (XVIID) 9] -ats AFAle|=® AFstA]l7]= W

&4 04 o] HAGv), F SEAHQVID ] ggtas stz Agste] 3} (XVIT) 9] AFAlo| =g
FAasks AL, dE =9, &4 HHOD Al 7" 2dstel 3.

A S (XVITT) &) Al AH =S 3 (XIX) 9] 7Hgdatem dEr 7] B

g 049 o] EA(v), & SE(XVIID Y =S dzHZ du(d 2 7FeE3))3ke] 3F8H2 (X1
X9 s3Es Fdste AL 3AE PHER Fddy. didHE due, 495 —‘é—‘?i, TA[F=: P.G.M.
Wuts, T.W. Greene in Greene's Protective Groups in Organic Synthesis, 4th Edition, 2007, pages 533-
646, Wiley-Interscienceldl 7[Al= o] gitt. ol&2, d& EW, TS v&9 &9 @ﬂa‘ T A 77 &
o Fe Al A e G71(dE Eol, FAEEE v 74 Fi‘rur‘z%ﬂ e dZg FAkslE) o] EAstel TR
ol o3 Fald & k. tE AF AEEHE dAHE Ad HEe, dF EW, HUEEREAY FodA EY
EFQRMIENS AHgSHE dNHoR FAH PUE A% 37-7E A2HE® = 3F-2)9 A-Fvjg
e, we 0 ol2H=® = WA A0 Fasias T

SAGE): SHP (1D obg S (IS 7} WgAA S (X9 748 2or] s (1H-21E-6-743
q

&4 0] SAG), F (1)) ok} g8t (XIX) o] 7h54tte] AZY L, &
oD FAD) 714" vk 22 FA" =35k sy

stet(1-A) 9] SH3ES Alxslr] s §A ®wHH(05):
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oot

3

)

s-RX s-R*

as Y@é Rl @
G{ c + ,.0 .0
=N R N R I N

N\\)
G

(Xt (XV) (xvi
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z

SAIG): Bk (XID 9] 2-F2 29 Frd SRHES kA (XV)e] 4ZE e 33HE (3-(€ZE)-1-9=) 3}
S A7) = A
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% (KD 2-ZR 2t ek (Ve FUE e ST (3-(2AE)

S )] WA JIAE PEES Sl S35 qdnh,

et (1-0) ) B3HE S Azar]l 98 A HHE06):

W2 06:

—Q
aA (i
N
R? I ” R2 N

o]
(Iv) (XX)
Rd
=0 OH
N
R? N R? H
(XX) (XX1)
d d
R _oH R OH
N R2 { aA (iii) R2 N\
—_— I
s— Y—c + SN N 3N N
=\ R N R
O (o] N Q
Br
(Vi (XX1y (XX
R RY
OH OH
©A (iv) 2
2
GM + R ) —_— E )
RN '}\ R® '}\
Br G
(XX1) (XXI)

o] wheAl 0691M, R'E 44 2 (C-C)-21e Yehlm, FFE GMeld ¢ 2 NS 7] dFd ous

GAG): ANV Y 33ES Wl Anto]o] 2-8H(Vilsmeier-Haack) WS 273l 31821 (XX) 9o 3gE= A
A7 @A

A H06)e] o] 1(1) = 3 (IV) ] SFE (XN sFERY] "W Hanto]o]2-3 vk
Z 73} EEEPE}(% Synlett 2003, 1, 138-139). wekA, N N-tdExEoln=9} £A1°ﬂ§}d4 Llass
slshal (XX) 9] 8H§HE] 63*38 of 0C WA 100C 2=oA], ut&siAlE= 0C WA 30T 2%l A 33k (1V) <]
sletE 7 RSk FRRouE A4S FAGAIZI.

WG B0 SRES S XD SRR ARAYE @)
3}

)ol SHER ARAAE AL
o e e g oA
nEsteEeto]mg} ge o)

=
£ (Grignard reaction) ZZ73s}

XXI
T o= aAs BE 2skl FRA. AT w9 Aler
Wele] exolA, o 5W, GYEF uEslsiels Ex oF
waato)=gtol=olty, R} (C-Co)-279 B4 (xXD)e satEe et b

of (X0 HFESF B vkl Beholmo] MeorRH £EHG. Y] W3S AYHoE vdd
o2 = THFSF 22 &m) FelA ntEAsiAl= -70T W] 0C WY =olA 3=t

GA(ii): 5-RRE-2-FRE9n) (VIS 3} (XD &3 vkeA]7|= A

g WR06)2] o] HA(Ii), F 5-ERE-2-SR2Iud(VIDS A (XD 9] sheh=dt wgAA shehA
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(XXID) <] shgh=& et A2 &4 EoDe] @A D 718 Bdsol o8 22 sl

BAGY): SHOXIDS SEES Bebi-EolE Au-dF we w2dstl SEE Gl WSAA B

4 R 06)e] BAGY), = S5 I HSA0NID S SEHEe] WS T4 D) BAGv) 714
H el ge W mE sz AZY WS zAG] S,

[® 1]
s T* SIHEH
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WA d)-1H-Q1 E-6 YYEEZE )7 El=
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I
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0™ { FrRE)-1H-AE-1 gy 2 7] d-5-
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HoN N 8)-N-A1 &2 -3-(H| 24 7} d)-1H- E-6-
=N FHEZolu =
:\ /?
F
336 - O~ (®)-3-01P] =3 2 2 -1-2)(1-(5-(4-
b { g o d-2-9)9 2 v d-2-9)-3-
N N (e Y)-1H-A E-6-Q) v el =
o =N
N\ y
7N
337 . Oy ((R)-3-017| =7 E 2] P-1-G)(1-(5-(4-
2 { e 2l ¥-2-2)3) 2 ] 9-2-9)-3-
bN ) (AR )11 62 R
o =N
N\ Y,
7N
338 - O (R)-3-obv) =2 22 D-1-)(1-(5-(4-
’ b { oAz ey d 297 e v d-2-9)-3-
N N (245 Y)-1H-2 5-6-F)H Eb=
o =N
N\ /
I\
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3}3E TE e
Hs
339 Oy (@®)-3-01 =3 2 ) D-1-L)(1-(5-4-
FN { Abol 222 2852 12-0)7 2] ¥ 9-2-9)-3-
@N . (1247 9)-1H-9) E-6-2) ol b=
e} =N
\_/
7N
340 03 R)-(3-0FP] =3 B 8 F-1-D)(1-(5-(4-
HoN ; w2 o 2] 9-2-2)3) 2 ¥ W -2-2)-3-
8! Ym CEEESSREIEFRYE
o] J=N
N\ Y
I\
341 Oy~ (1-(5-@-*tol 22 Z 2 U gl d.2.d)v gl v d.
{ 2-9)-3-(NE A7 ) 1H-A E-6-2)(F E ) d-1-
CN N )y eb=
fo) =N
\_/
I\
342 O~ (1-5-@-A EA 9 2] 2 -2-9) 3 ) 7] e 2-9)-3-
A (229 €)1H-UE-6-A)F EH2-1-
C\N N gy el=
o =N
N\ y
R
(o]

[0248]
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[0249]

SAE TE BREL
W3
343 Og— (15-(4-1 Z A 2 D 2-2) = g 7] D-2-9)-3-
A (249 €)1H-UE-6-4)(H 2 d-1-
CN N Uy Eb=
fe) =N
N\ p
7N\
/'O
344 & o2 (1--2-ZFLE-5-(1-
345 7 ol =210l ) gy 2l vl e 2-2)-3-
@ \ (YA E ) 1H-2 E-6-2) (2.2 F ] so)el hie
N e en 12 2)
fo) =N
N\ y .
HO
346 Qg 1(5-2-EF 2 25 d)v 2] 7] -2-2)-N-F Z-N-
m - etr m)el 8)-3-( B2 7 d)-1H-A E-
' 6-7H5 2obr) =
\N/\/N N
H i N)QN
\_/
F
347 Qg 2,5-t] opzbuto] Abol E 2[2.2.2] % §H-2-A (1-(5-(2-
" { E20299)9 8 v 9-2-9)3(A 243 g)-
& N 1H-91 &-6-8)H Eb=
0 SN
\_/

-n
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3FE |72 e
W3
348 O 3,8-T) opbatol Abo] 232,112 8-8-L (1-(5-(2-
N { 27025 4Y)vrd2-9)3- (L5 g)-
@j N 1H-AE-6-9yv b=
o N
\_/
F
349 ol (IR 4R)-2-&AL-5-0F 2kt o] Abo] 222113 -
7 5-(1-G--EF 225 9) 7 v H-2-9)3-
f@ > (L) 1H-2 5-6-2)sl e
AN
\_/
F
350 o (1-(5-2-2F 2 2-5-A s d)9 g v d-2-9)-3-
’ (24T Y)-1H-AE-6-LYE2EE ) eh=
o™ N\
MYQQ
A
\_/
F
sy O (-(5-(@-A 2 9 2 9 2-) ) 2 1] 9-2-9)-3-
352 o™ { (280 d)1H-AE-6-D)E2 e x)r el
(N y (ldelen 19 2)
LA
&

[0250]
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[0251]

B T= FEE
N3
353 o 1-G-4-¥E = 8 9-2-d)3 g} W) D-2-9)-3-
~ { FABEEY)H-AE6-LYEEET )W el
gNYGQ
I
\_/
=N
\_/
354 G-AFI SR Z 2D 1(5-(2-
EFL299)9 v d-2-9)-1H-A Z-6-
ONWQ,}? Gy Ee ) dlehe
I o
L/
.
9 N
) /
7 N‘/K/
d F OFA B B1-2(1-(5-(2-5-F 2. 2 5 9) ) 2] o] @
355 2-9)3( AL A T 9y 1H-2 S -6-9) e EH
/“ 7 Aﬁ/@
F N-o&-1-5-Q-EF 2. 25 d)g 2 v d-2-F)-N-
356 o 23-( 22 3 9)-1H-Q1 B-6-7F B 2 0ho =
/
I\
° N
A I
157 F NN-t} o &-1-(5-2-EF e 2 H d)d g7 d-2-

Q)-3-(A L A7 9)-1H-I E-6-7HF 20}v] =
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[0252]

TLE = Fg=9
k3
W / \ -
A ) (-G5-C-52 2. 2509)5] 2 7] ©2-2).3-
358 (A2 49 d)-1H-AE-6-L) I 2 d-1-
<:> Ay e
i} / \ -
ad & (1-3-2-EF 29 d)F g v d-2-%)-3-
359 (229 9)-1H-9 E-6-Y)2-mEdd g d-1-
\>j odyo e
N0
AN
© N-(Atol 2 Z 2 A d)-1-(5-(2-
360 N £2.0299)%2) %) 62-2)N- 2.3
g / (L2 D)-1H-9) B -6-7} 2 2o}H]| =
Ne=o
A
° ) (1-6-2-BF 225997 8 v 92 2)-3-
361 N e (229 9)-1H-21 E-6-2)2-A 29 H Z D-1-
U % o)l
N
ad & (1-(5-2-EF 229 Q)7 g v d2-9)-3-
362 FE43d)-1H-2 E-6-)B-H 2 H H P H-1-

&) eh=
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[0253]

3 TZ EE]
W3
i 1 A =
A~A (LG--E22 29 )5 20 9.2-9)3-
363 (N2 Y)-1H-QA E-6-D)¢-A 2 H & d-1-
<:>_ Ay el =
A
364

OF A F-1-L(1-(5-2-FF 2
9)-3-(A 24 2)-1H-U E-6- L) eh=

22z

8 Y =
A~A ] (1-5-Q-BEF 2. 259)51 2] v 9.2-9).3-
365 (1249 9)-1H-21 B-6-¢)(4- 2 I 7 &A-1-
7\ dyd El=
g N\_/N—
N=o
N
° ) 1-5-2- 5% £ 2919)5 2} 7] 9.-2-Y)-N.N-
366 W oAz zgd3(H 221 d)-1H-AE-6-
Ty 7H8 2ofp) =
N0

367

N-@-(d g obrl =)ol &)-1-(5-(2-
EF e 29 d) v d-2-9)-N-+2-3-
(A2 43 d)-1H-A E-6-7H5 20k =
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[0254]

g3t 3 }3tE
HE
N
I\ /
-~ “/k/ (1-6-2-&F 229y 2 v d-2-4)-3-
368 (2439 d)-1H-A E-6-
. d)E SR EE T ) Bl
a4
N0
e
N i 3(1-(5-(2-EF 2 2 39)7 2 7] d-2-G)-N-H 2-
369 ~ W (249 d)-1H-A E-6-
WH/ = FHEzoln| E)Z 2 9t
W / N
A~ (1-G-2-EF 2 2 )7 2 n d2-9)-3-
370 (225 9)-1H-A E-6-Y)(2-ZA}-6-
GDO o}zb2 3] 2[3.4]4 8 -6-)F Eh=
Noo
(T
° 7 (2-ol g =) o 2 d-1-g)(1-(5-(2-
371 KO N%" E3 029 Yy d-2-9)3(Edsd)-
%\ % 1H-91 E-6-2) 7 EF=
Ne=o @G.s5-A e o 2 d-1-L)(1-(5-(2-
\ E30 23 9)d g rd-2-9)3- (g4 g)-
° 1H- E-6-Q)m b= (F-E A A1 A 1)
372 )k”
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FIE 7= STET
W35
N0 (3,5-0) o 2 =) o 2] -1 ) (1-(5-(2-
Y@é £202349)5 90 d2-9) 3245 d)
W H-Q1E-6-G)d = (K2 L A o] A Al 2)
=

373 /ij\ N
\__/

N=o
N
° (R)-3-( w2 ob] )9 2 H-1-G)(1-(5-(2-
374 o = £29 204720 92Q) 324 ).
N i? 1H-1 &-6-9) ) Ehi=
\ F-
? N
S~7 N/Q/ / (@-o 8 o ) 2}3-1-L)(1-(5-2-
375 o2 d)Tevd-2-d)-3-(dd g d)-
o 1H-Q E-6-L)H e} =
RNV
; N
ANAL T ase-Erestdm g aad)s.
376 (249 d)-1H-A E-6-Y)(4-AE-1,4-
~ o] o} 212y B
N=o
A
; (2.6-01 719 22 B2 1) 1(5-(2-
37 a 220 239)9 27 9.2-0) 3 (A D45 9)-
/ﬁj\ - 1H-2)5-6-2) A Bhe (28 A o)A 1)

[0255]
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[0256]

3tE Z e
ik
Ne=o
\
° ~>\N 2,6-TH g R 2 E g w)(1-(5-(2-
378 . K 230239)7 20| d2-0)3( 24 Q).
);j\ = 1H-Q1 &-6-9) vl Bt= (F2 A A o] 4 A 2)
Neo
(D
on NN (1-(52-EF 2259 9)7 g v d-2-9)-3-
379 K@ = (o245 Q) 1H-1 E-6-2)2-
Ly (3ol =521 D)= o 2] 1)y el e
i 7
A~ ! 1-(5-2-ZF 2 259)9 g 7] 9-2-9)-3-
380 (N2 A5 9)-1H-9) B-6-2)(4-
Q—\ (Bl =S A H )T w2 d-1-g)H el=
/“ A / (1-G-2-EF 227 d)H v d-2-9)-3-
381 (225 Q)-1H-A E-6-D)(4-T EA ¥ g d-
1-g)yw eb=
c NQD\
N0
(0
° 7 1-(5-2-2F 229 Y)7 2 v 9 -2-9)-N-7 & -3-
- o0 S| IR el = a0

Q)11 E-6-7H5 o] =
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[0257]

3 T= 3=
Ha
Ne=o
N
© i (2,2-0 W B & 2 22 e )(](5-(2-
383 "] W 3 E7ez2ddy v d-2-d)3-(N 2 A d)-
7[0 = 1H-9 &-6-2) " Eh=
il N
¢ ~ ! 1-G-e-EF 257 v D-2-49)-3-
384 (MEA 19 Y)-1H-1 E-6-Y)(2-ZAF-7-
C><> ol A3 23,51 t-7-g) " b=
o N
i) i
S~ N/k = 1-(4-(1-(5-2-EF 2. 29 9)A g v A-2-g)-3-
385 (825 g)-1H-2d E-6-7- 2 d) 5] 7 2} 3-1-
— el b=
§ ;o
and ~ | (1-(5-(2-FF 24 d)F v P 2-4)3-
186 (N2 D) 1H-2 5-6-L)(4-
— olaZ 2w ek 1-d)H ek
TN/
9 N
1 1
A~ A o (4-(51 7 o) 2y 2] -1 D) (1-(5-0
387 E2 2997 v d-2-2)3-(A 22 d)-
Y 1H-2 E-6-Y)H El=
! N N\
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[0258]

s3E = A5=3
ik
N
SO0
) p- " 1-(1-G--FF 2 29 )9 ¥ v 9-2-)-3-
388 N (1243 9)1H-QE-6-742 Q)9 S D3
fbé_y = stEdel 2
/ i
9 A
W 1
and e (1-(5-@-FF o= Hg) 2 v d-2-4)3-
389 (2 A3 Q) 1H-2 E-6-Y)(4-©-
an\ ol =& Ao D) o 2h2l-1-Q)ul Ehe
/ARNVARNI
% N
N
g N/{/ (1LI-D A 2 E 2 7 = Z 8] )(1-(5-(2-
390 E2zHd)dgrd2-d)3- (g9 d)-
v 1H-1 &-6-Y)mlEl =
J N
& ¥
-~ ”/RQ/Q 3-(A-(1-(-(2-Z2 2 2 7 d)¥ 2 vl 9.2-9)-3-
391 (g 25 Q) 1H-Q = 6-7L 1 d)T s abd1-
Van dDEZ=PUEY
o \—/N_\—:N
/\ng -
D= 0-G-2-EF 9 25 ) 2 vl el2-2)3-
392 0 (289 d)-1H-21 Z-6-L )(4-(2-

o % ] o 2y 7 2} 2-1- Q) Pl B e
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[0259]
[0260]

[0261]

[0262]
[0263]
[0264]
[0265]
[0266]
[0267]

[0268]

ZIHSd 10-2017-0032420

AN 1{1-(5-R-EF 225 2)7) 2 v F-2-9)3-

393 o o (1245 Q)-1H-AE-6-715.d)5 7 2] ed-
\/S%WO)K/\ FEddgoE

g 4-(1-(5-Q-FF L2 YT g d-2-¢)3-

394 o [ - i (242 d)-1H-A 5-6-7h ) A 2} 1-
\/S%LO)Y\ PERE L

~ v 2-(A-(1-(5-(2-EF L =¥ 4y 2| 1] d-2-Y)-3-

%
395 o / \ (A2 A5 ) 1H-Q E-6-7H 2 9)H H 2} 4 -1-9)-
OO

NN-THZolq Eoju =

APCI = 71t 38t o]23}; (AtaPhos)2PdC12 = W]A(H-39-FE -t ol d) E2y) )2 23
(I1); BINAP = 2,2'-H]A(H]#d X239 4%)-1 1'-vfo|up2e; BOP = (MFEgo}lE-1-d2A]) Eg] (T g oln]
W)EAEYE AAZFORIEAHOE; calc.= AAMA]; (DI = ZhRdToln|tiE; d = d; dba = Tl A g gl-o}A]
E; DavePhos = 2-TjAto]F R AF 23] -2 (N N-T] W&ol - )ute] s d; DMAP = N, N-t]e €3] g d-4-o}vl;
DME = tlE|lEA]oler; DMF = N N-tiHdZEolu]=; DNSO = t]u|eldZalo]=; EDCXHCl = 1-[3-(TjwEo}n]
wEZeg]-3-dlgdslrreln = sol=gFRelo]=; ESNS = HAEFE A EAZ|(ES-MS); eq. = B h =
A1z HATU = 1-[H]2 (g gotr] ) v g @l ]-1H-1,2,3-Eg|o}ZE 2[4, 5-b]F 2|t F 3-SAlol= dXZFom g~
FHo|E; HOBt = 1-8lo]=Z Az Eo}E U581 min. = &; MIBE = wW&-33-Feole=; NP = N-we-
2-3] 28] &E; PACI2(dppf) = [1,1'-BHIA(Yddz A9 ) 24] tgEZ22dd5(1]) bF22d8 ZE; R, =
AF AZE SFC = 2AA 7 A ARvEL T TP = -Z2IFAE Alo] 28] F48, tBuXPhos = 2-T]-3%
-RE Y A2 4 6-EFo] Az 2 -1, 1-vtolHld; tert = 37 TFA = 2,2, 2-EgZFQ ZolA|EAN THF = )
Egtslol=m2F&; TLC = ¥ g =2utE89]; TOFMS = -2 B-Zgo]|E A% KA17]; Xantphos = 4,5-H] 2~
(el d £23]%)-9,9-t] v & FAkel

3}7] 418 HPLC W Eo] AR&E ST
a1
A2 XBridge C18(150mm><4.6mm, 5.0pm); ZAH &X%: 35C
3 1.0mL/ &
Y &4 3u
HE: 215 ¥ 254nm
5

& A oHHIEYE™-; oA B = T 100M ¥EE otAH Ol E

-111 -
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[0269] Tl
M?_I'(E‘) % A % B 5 2F(ml/min)

0 5 95 1.0

1.5 5 95 1.0

3 15 85 1.0

7 55 45 1.0

10 95 5 1.0

14 95 3 1.0

17 5 95 1.0

20 5 95 1.0
[0270]
[0271] v 9
[0272] A= Sunfire C18(150mm><4.6mm, 3.5m); AH &x: F9
[0273] % 1.0mL/%
[0274] T 24 3ul
[0275] AZE: 215 2 254nm
[0276] oA A oAIEUEH T 0.1% E£E4F o84 B E T 0.1% E£E4)
[0277] Tl

Al ZHE % A %B 2-2F(m)/min)

0 5 95 1.0

15 5 95 1.0

3 15 85 1.0

7 55 45 1.0

10 95 5 1.0

14 95 5 1.0

17 5 95 1.0

20 5 95 1.0
[0278]
[0279] vl 3
[0280] A9 Acquity UPLC BEH C18(100mm><2.1mm, 1.7mm); AY &%: 35T
[0281] 5 0.3mL/
[0282] T9 24 0.5u0
[0283] AE: 215 2 254nm
[0284] olF A At B F omM gEF oMAEH|C)E; o]EA B: oHEUEH

- 112 -



[0285]

[0286]
[0287]
[0288]
[0289]
[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]

[0306]

il
AZHE) % A %R Z(ml/min)
0 5 95 0.3
0.6 5 95 0.3
1.5 15 85 0.3
4 55 45 0.3
55 95 5 0.3
7.8 95 5 0.3
9 5 95 0.3
10 5 95 0.3
HIFH 4

A9l XBridge C18(4.6><50mm, 5.0m); %=]: Shimadzu Prominence

5 1.2nL/%

i

AE: 220 % 260nm

ol At B F 10mM ¢EE oMAHCOIE; o]FA B:
o
ANZHE) % A %B 8 2H(ml/min)

0 90 10 1.2

15 70 30 12

30 10 90 12

40 10 90 12

5.0 90 10 12

o] BI Aot +Ve FEo sl +5500

A9l Zorbax Extend C18(4.6><50mm, 5¢m); “&=]: Shimadzu Prominence

AZ: 220 % 260nm

ol s Al E T 10mM LEF oMAMHOIE; o]

B:

PAEIES
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[0307]

[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]

[0325]

[0326]
[0327]
[0328]
[0329]
[0330]

[0331]

el
MZHE) %A %B S 2(ml/min)

0 90 10 12

1.5 70 30 1.2

30 10 90 12

40 10 90 12

5.0 90 10 12
A% 24 =1

ZF=]: APT 2000 LC/MS/MS(A|ZA}: Applied Biosystem)

o]3 7]&: API

ol

HYS AR ESI

sy A9 sheh=o ol 2stel whel 10 WA 70V
A& ¥9l: 100 WA 800amu

FAF 9 Q1

A+ Ve

o] BI Aot +Ve FEo sl +5500

A9l XBridge C18(150mm><4.6mm, 3.5um); AH %: 25T

AE: 215 % 254nm

o 5 Al oHEUEH; o]F4 B & T 10mM ¢ ofAH ol E

- :
AZHE) % A %B 2 2¥ml/min)

0 B 95 1.0
15 B 95 1.0
3 15 85 1.0
7 55 45 1.0
10 95 5 1.0
14 95 5 1.0
16 100 0 1.0
13 5 95 1.0
20 5 95 1.0

H}H 7

= Zorbax Extend C18(4.6><50mm, 5um)

2] . Shimadzu Prominence

Ay &= 25T

T &4 2w
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[0332]
[0333]
[0334]
[0335]

[0336]

[0337]
[0338]

[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]

[0354]

[0355]
[0356]

% 1.0mL/¥

AZ: 220 2 260nm
5

oA A B F 10mM ¢EF oHEHlE
o] B: ofHEYUEH
-l
AZHE) %A %B S 2K (ml/min)
0 95 5 1.0
1 95 5 1.0
7.0 50 50 1.0
10.0 10 90 1.0
11.0 10 0 1.0
12.0 95 5 1.0

g a" A9 &5 o3} upel 10 WA 70V
Agk WY 100 WA 800amu

b 58 Q1

A2 XBridge C18(150mm><4.6mm, 5.0pm); ZAH &% 25T
% 1.20L/%

%1] QA . 20l

o 1

A& 215 2 254nm
5

olF AT & F 10mM EF oFMEHPIE; o4 B olAEYE™
-l
AZHE) %A %B 2 2¢(ml/min)

0 5 95 12

2 55 45 12

5 70 30 12

7 95 5 12

10 95 5 12

12 100 0 12

14 5 95 12

16 5 95 12
H}H 9:
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[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]

[0364]

[0365]
[0366]

[0367]
[0368]
[0369]
[0370]
[0371]

[0372]

[0373]
[0374]
[0375]
[0376]
[0377]
[0378]

[0379]

A9 Acquity UPLC BEH C18(100mm><2.1mm, 1.7m)
Ay 2% 35T
% 0.3mL/&
?:1] B_Z—]; lﬂ/&

o 1

A& 215 2 254nm
5

ol% A A: B % 0.025% TFA

°]5% B: o EYE™ F 0.025% TFA

Tl

AIZHE) % A %B S 2K(ml/min)

0 5 95 0.3
0.6 5 95 0.3
1.5 15 85 0.3
4 55 45 0.3
5.5 95 5 0.3
7.8 95 5 0.3
9 5 95 0.3
10 5 95 0.3

" 10

A2 XBridge C18(150mm><4.6mm, 5.0mm); A= &%: 25T
% 1.0mL/ &
o] Q. 4- 20

=
TH o

HZ: 215 % 254nm
=
[e}

o154 A F 10N G obAlHlelE; o5 B oplEYEd
-4
AlZHE) %A %B 3 & (ml/min)

0 5 95 1.0

1.5 5 95 1.0

3 15 85 1.0

5 55 45 1.0

8 95 5 1.0

14 95 5 1.0

15 95 5 1.0
q3 17

A2 XBridge C18(150mm><4.6mm, 5.0pm); ZAH &% 25T
3 1.0mL/ &
Y9 &4 2m
HE: 215 ¥ 254nm
=

A AT E S 10mM GEF olAEIC|E; o5 B oA EUEH
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[0380]

[0381]
[0382]
[0383]
[0384]
[0385]
[0386]
[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

ZIHSd 10-2017-0032420

il
AlZHE) % A % B 7 &(ml/min)
0 30 95 1.0
7 55 95 1.0
10 95 85 1.0
15 95 45 1.0
16 100 5 1.0
18 30 5 1.0
20 30 5 1.0
| 192

A2 XBridge C18(150mm><4.6mm, 5.0pm); ZAH &% 25T
% 1.20L/8
T 24 2u

AZ: 215 2 254nm
5

o At B T 10mM FEF opHHlClE; o]F4 B: oMEYEY
il
AIZHE) % A %B 2 & (ml/min)
0 5 95 12
12 5 95 12
3 55 45 12
5 70 30 12
7 95 5 12
10 9 5 12
12 100 0 12
14 5 95 12
16 5 95 12

kA9l A 1(E=7] AEH):

EAFAE(6.9mmol, 3.09%F), Pdy(dba);(0.21mmol, 0.19%) 2 Eg-33-7dY IAIR HEGZFO2ZRYO]

E(0.12mol, 0.05FFH)S H-oA otz thr]std] Er% THF/%(%mL, 4:1) F9o] (1-(5-B2 R gnd-2-
A)-3-(MEE Q)-11-¢15-6-Y9) (REZ ;) WER=(2.3mol, 1.09%) %2 sd BE2Z4H2.8mmol, 1.29%)<]
wHkE g "SRk, RES EFES 30TANA 2417 Bl wRke ofg, Ao @ YZAIZ|aL, dd oA
HolE(10mL) & S|AAH . A& H 3, £3ES Aefo|ES ZYaE B3 oHsta, EE AFHsta,
AGEF oA AxAZT. &E ekl A7, ARES A7 ARdEIHI A A 100 WA
200m4], g ofMHo|ES} A oH 2] EAW=]R AT

10k Q) v (AP A EAlES AAElY] g Abeh):

F

it

K

U mot'

i

vl

e,

N

n—E 2 EZHFAMEAH0.22mmol, 1.09%H) S 0ClA HEZ2ZHe(1oml) 9 3-(¢ZAH)-1-(I v d-
A)-1H-AE-6-7H5 20l =(0.22mmol, 1.09%F) 9]  witel gMol Yristar, oA 2A13F S wNkS Alg
sl EFES YSEEde(1ml) o2 3|A A7, 3} S AUE

SFAUEF oA AZAAY. &WlE JdFstdd AAS L, AFES §EHoZA, oF W, od ofAH o]
E(AR] & Alagle weksd) IR R e EAsd AojthE Ab

AntAQl i 3(AEAES AAshy] 3 4bs)):

n-F 2 E2HFA L1, 2mol, 3.09%F) S AN HEZZWE(10L) T 3-(EZE)-1-(Fnd-2-
2] -6-7}+E-2~0}n = (0. 4mmo , 5

Zz 2 e(lonl) S H7lsta, &3
A ARAFHG. s SUATA

o
T
L
T
o
i

2o
=il
il
o
oo
e
12
o
Hﬂ
m}o
i
i
il
o .
il
-}
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Lo
me -
=)
[
=
o °
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oo
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282 g opAH OB/ dlE 2] EREd Aot E AREste] 38 TLCE AASHI .

AuAQ A 4(A=7] AZH):

THF/&(25mL, 4:1) £9 1-(5-B 2R3 gn)d-2-24)-3-(HeE 2 )-1H-21E-6-7} 5 2~0}n =(1.88mmol, 1.093F)
2 oHd HEA(2.25mmol, 1.29%)e] wwtEl g8 A2dM 158 Fot olzZow @AY, ek E
(0.78g, 5.63mmol, 3.0%%F), Pdy(dba);(0.171g, 0.187mmol, 0.19%) ¥ Eg-33-%8 T2z H HEJZF

2ZHHOIE(0.027g, 0.094mmol, 0.05FF)E H7Fstar, 30TolA 3AI17F & wwkS A&}
g opAlH O] E(10mL) 2 3]MA7]aL, Aol E s Fal ofFsial, B2 A, SFRUE
7131, el FLAIZT. 2o AHES A9 ARvEIH A7 A 100 WA 20094, 45 B9,
g opAlEl o] E/Af olH = 1:2]2 A5

A _AAe 1 (1-(-(2-EF 25d) 9]l 1l-2-9))-3- (] DA 3] ) -1H-91 5-69)) (.2 Fe] e )-vi = (5%

1-8}o] = EA]-7-0}x} Ml 2 E 2] o} Z(0.844g, 6.21mmol, 0.05%%), EDCXHC1(26.09g, 136.64mmol, 1.1%%) %
Z9(12.9g, 149.06mmol , 1.2 %}:)0 DMF(150mL) 9] 1H-¢15-6-7H22144(20.0g, 124.22mmol, 1.093%)e
H &l HrleAt. ol 16A17F EF ks AlEd TS, E(200nL)S WHE EFE

oyt EdEs ﬂliiuﬂ%@xwom)gi FEotal, ¥ 7] o= @(100mL) = Al SEAL, S

AGEF A dxA7IL, SEAZAT. W 1A FE 16.0g(0] X9 56%) .

A
—

1H NMR (400 MHz, DMSO-d6, & ppm): 11.28 (s, 1H), 7.58 (d, J = 8.1 Hz, 1H), 7.49-7.43 (m, 2H),
7.04 (dd, J = 8.0, 1.5 Hz, 1H), 6.49 (s, 1H), 3.65-3.48 (m, 8H).

1b) (3-(M =¥ 2)-1H-Q1=-6-%) (RaF o)) vel=

g 2(8.17mL, 109.32mmol, 1.13%)S 0ColA TSFEZ2ZWE(G0mL) T N-S2=2A4le|n=(14.53g,
109.32mmol, 1.19%)e] byl Ferolo] A7tslgivt. w3 E3ES 2002 IAA7|a, fE2=2de
(120mL) +9° (IH-1E-6-U)(EEZZ =) WER=(16.0g, 99.37mmol, 1.09%)& #7181 AL A 1A
B e Fo) . gujE Z=9hA7)m, I AA(100ml) o2 YAEAT. E£FES 147 EO& SHAl71aL, 9
2=2 WA v, ARzl A A-[100 WA 20094, wWEES/OEREdE = 1:19]8 F8 FHAIHG

= \j
FES ARE6.00)E F719] AAl §lo] AHgatalnh.

i

QL
>

1H NMR (400 MHz, DMSO-d6, 8 ppm): 11.51 (s, 1H), 7.69-7.55 (m, 2H), 7.46 (d, J = 3.5 Hz, 1H),
7.13 (dd, J = 8.1, 1.4 Hz, 1H), 3.60-3.52 (m, 8H), 2.56 (s, 3H).

le) (A=(5-B ey d-2-9)-3-(E ¥ 2 )-1H-Q1=-6-%) (R eF o] =) v el

L8 3F-HEAF0]=(9.75g, 86.95mmol, 1.59%) @ 5-BER-2-FEadgnw(11.21g, 57.97mmol, 1.0%
2)S DMF(100mL) ¢ (3-(HEE 2)-1H-918-6-U) (2 ZT =) WE=(16.0g, 57.97mmol, 1.093F)] Z7}a}
At EFES 120TolA 16A12F Bt wukst thg, Ao %21 A Z]1aL, olE olAlE o] E(100mL) 2 3] A]
712, AzglolE =8 E3] oJFert. oJHdS E(2x100mL) L A-GomL)E AlFHE L, FAGEF Aol A
AZNZHT.  &ujE AFAAs L, IFRES A7t 2 4+ EEH}EZEM 100 WA 200741 o d oAl e o]
E/AS dHZ = 11112 GASIY. 78 8.0g(2dAld ZA 32%).

1H NMR (300 MHz, DMSO-d6, 8 ppm): 9.06 (s, 2H), 8.74 (s, 1H), 8.22 (s, 1H), 7.68 (d, J = 8.1 Hz,
1H), 7.36 (dd, ] = 8.0, 1.4 Hz, 1H), 3.78-3.34 (m, 8H), 2.52 (s, 3H).

1d) (A-(-2-ZF =24 d) 9] d-2-¢)-3-(JHE 2 )-1H-NE-6-) (B2 2] ) B} =

A5 (5.73g, 41.57mmol, 3.0%%F), Pdy(dba)s(1.26g, 1.39mmol, 0.19%F) % Eg-33-%dY EIAIF HE

Z2021BYo]E(0.2g, 0.69mmol, 0.05FFH)Z A2 o= tj7]stel THF/Z(100mL, 4:1) < (1-
(5-H2 B3 nd-2-)-3- (M E 2 )-1H-}1=-6-9) (L2 Z 2] =) -1 E}=(6.0g, 13.85mmol, 1.09%) = (2-
EFQ =) HEAL(2.31g, 16.62mmol, 1.29%F)] nlpkg ﬁ"“oﬂ A7Feler. EFES 30ToNlA 243 &9t
wRkslaL, old opbAlEH O] E(50nL) 2 3]AAl7]aL, AefolE g B3 ol o dE =2 AFHsAL, &
MUEF Adold dzAz|a, SHAFY. AFES A9 I2eEad 9100 WA 20055 ol olAlH o E/
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A olHlE = 2:3]2 AASAT. 8 4.0g(0]2A9] 64%).

1H NMR (300 MHz, DMSO-d6, & ppm): 9.13 (d, J = 1.5 Hz, 2H), 8.90 (s, 1H), 8.35 (s, 1H), 7.80-7.68
(m, 2H), 7.56-7.51 (m, 1H), 7.46-7.36 (m, 3H), 3.78-3.34 (s, 8H), 2.54 (s, 3H).

[l

g & )-HEp=

dnrEl A 29 wel (1-(5-(2-FF e 2ud)F g d-2-4)-3-(MEE 2)-1H-A 5-6-Y ) (ZE2Z =)~ E}
=(100mg, 0.223mmol) o2 RE] Az, WA 3. F&: 70mg(e]&X9 67%). £§ HLY: 214 WA
217C. HPLCCHH 1): R = 9.14%. A% 239 n/z: [WH] = 464.8

le) (A=(5-2-FF o 2 d)J e d-2-9)-3-(HE A3 D)-1H-S1E-6%) (L=

1H NMR (400 MHz, DMSO-d6, § ppm): 9.20 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.2 Hz,
1H), 7.78-7.76 (m, 1H), 7.57-7.55 (m, 1H), 7.47-7.40 (m, 3H), 3.64 (brs, 8H), 3.08 (s, 3H).

HA A 20 4-EF e R-3-(2-(3-(EAIY)6-(REFH-4-7}H )-IH-S1E-19) I r|d-5-S) iz E
(st

3
2a) 4-ZFQ 2-3-(2-(3-(HEEL)-6-(REZA4-FIH ) -11-A E-1-A) I ud-5-d) Mz EH
datxel g 1o uwet (1-(5-R 2RI Fud-2-d)-3-(WEE )-1H-A=-6-Y) (R 2 Z 2] =) wEl=(1.0g,
2.309mmol, 1.09%) % (5-Alolw-2-ZFQ 2Hd)HE2H(0.451g, 2.77mmol, 1.29F)Co =Y E A3},
T8 0.4g(e]EX]2] 36%)

1H NMR: (300 MHz, DMSO-d6, § ppm): 9.18 (d, ] = 1.4 Hz, 1H), 8.88 (s, 1H), 8.38-8.35 (m, 2H),
8.09-8.05 (m, 1H), 7.75-7.63 (m, 3H), 7.39 (dd, J = 8.1, 1.4 Hz, 1H), 3.8-3.36 (m, 8H), 2.55 (s, 3H).

2b) 4-ZF0 23 (2-(3- (LAY 6-(LEE 47k ud)1-A E-1-9) 9 2] v ¥ -5-9) Wl E| = 2
2a)8tol $58 AR (200ng, 0.422mol, 1.09%)S AWA 34 29 Ao upe WA, zoldt 4
4ee gFdond Yazadd Fo & UL

Al gsle] BHE TLCE AASAY. WA 131, 58
120mg(o] £ ) 58%). 8 W 262 1| 266°C. HPLCCWH 8): R, = 4.54%. A% 23 w/z: (] =
489.8

1H NMR (400 MHz, DMSO-d6, § ppm): 9.24 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1H), 8.40 (dd, J = 7.3, 2.2
Hz, 1H), 8.10-8.04 (m, 2H), 7.72-7.68 (m, 1H), 7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.81-3.39 (m, 8H), 3.08
(s, 3H).

S aAle 3 (1-(5-(2-2 22 d) 9] 2] §l-2-9)-3- (] © A 5] W)~ 1H-€) E-6-9)) (.2 Fre e ) vl e (B3R

3a) (1-(5--F=2 =¥ )y e-2-9)-3-(HEE] 0 )-1H-S1E-6-) (R EZ ] ) w e}=

datxel Ay 1o uwet (1-(5-R 2RI Fud-2-d)-3-(WEE )-1H-A=-6-Y) (R 2 Z 2 =) wEl=(1.0g,
2.30mmol, 1.09%) 2 (2-Z22Hd)RE2H0.429g, 2.77mmol, 1.29%) o =ZXE AT, F4: 0.7g
(o] 22]9] 65%).

1H NMR (400 MHz, DMSO-d6, & ppm): 9.04 (s, 2H), 8.86 (s, 1H), 8.35 (s, 1H), 7.70-7.63 (m, 3H),
7.56-7.52 (m, 2H), 7.37 (dd, J = 8.1, 1.4 Hz, 1H), 3.71-3.41 (m, 8H), 2.55 (s, 3H).

3b) (A-(5-(2-F= 2 d) ] e]nd-2-9)-3-(HE A 9 ) -1H-S1E-6-9) (R EF 2] ) W Epe=

3a)3lell 5% A E(150mg, 0.323mmol)S AWHAQl 3 20 whe} AEA|F k., WA 34, 58 80mg(o]
=29 51%). £§ W9 226 WX 230C. HPLCCLH 1): R, = 9.55%. Ak B3 n/z: [M+H] = 481.1.
1H NMR (400 MHz, DMSO-d6, & ppm): 9.11 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.1 Hz,

1H), 7.70-7.65 (m, 2H), 7.56-7.53 (m, 2H), 7.43 (dd, ] = 8.0, 1.5 Hz, [H), 3.71-3.41 (m, 8H), 3.08 (s,
3H).

A A 4 B-(dEAID)-1-(5-A I H-2-9)-1H-2N =-6-) (B2 F 2] ) W Eb=(S}3HE H3S 4)
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4a) (3-(MEE)-1-(5-Ad ] gn e1-2-2)-1H-¢1 E-6-9) (R =2 Z 2] &) H E} =

gurzrel A4 1o uwet (1-(5-BER RN U-2-9)-3-(H e E $)-1H-¢1 é)(EE%ﬂL)ﬂlE}i(o 78,
1.616mmol) ¥ #Hd BEA2H0.232g, 1.939mmol) S 2HE F=53IATE. F&: 0.5g(0] 2% 2] 72%

1H NMR (300 MHz, DMSO-d6, § ppm): 9.25 (s, 2H), 8.90 (s, 1H), 8.35 (s, 1H), 7.87-7.85 (m, 2H),
7.70 (d, J = 8.1 Hz, 1H), 7.61-7.52 (m, 2H), 7.52-7.44 (m, 1H), 7.37 (dd, J = 8.1, 1.5 Hz, 1H), 3.78-
3.34 (m, 8H), 2.54 (s, 3H).

4b) B-(MEA9 )-1-(5-Hd F 1] T-2-)-1H-1 E-6-%) (L EZ 2] =) W E}+=

ol dARFEEH BdE(200mg, 0.464mmol)S AWHA] HA 22 FE 9 A wet REEAIZTE. WA 31
T8 125mg(o] &2 60%). 8§ W9 239 WA 242°C. HPLC(HHYH 2): R, = 9.68%. A B39 p/y

|
[M+H] = 447.3

1H NMR (400 MHz, DMSO-d6, § ppm): 9.31 (s, 2H), 8.96 (s, 1H), 8.78 (s, 1H), 8.05 (d, J =8.4 Hz,
1H), 7.90-7.88 (m, 2H), 7.59-7.55 (m, 2H), 7.51-7.48 (m, 1H), 7.43 (dd, J = 8.3, 1.5 Hz, 1H), 3.78-

3.34 (m, 8H), 3.08 (s, 3H).

Ale] 5. 4-FFQ2-3-(2-G-(MEHAFXI)-6-(REZAA-FIH D) -1H-N=-1-4) Fgrd-5-)ulzy

ARl 3y 3ol whe} 4-ZFQ 2-3-(2-(3-(MEH 2 )-6-(R2E--4-7tR d)-1H-Q1E-1-<) ¥ g v d-5- )l
ZHE™(200mg, 0.422mmol) ZH-8 F5akvk. WA A =& 110mg(e]&419] 51%). &-& W<l 316 W
3

19C. HPLC(*Y™ 3): R, = 5.0%. A%

M

B m/z: ] = 505.9

1H NMR: (300 MHz, DMSO-d6, § ppm): 9.29 (s, 2H), 8.93 (d, J = 4.7 Hz, 2H), 8.41 (dd, J =7.2,2.2
Hz, 1H), 8.12-8.07 (m, 1H), 8.01 (d, J = 8.3 Hz, 1H), 7.74-7.68 (m, 1H), 7.52 (dd, J = 8.2, 1.4 Hz, 1H),
3.81-3.35 (m, 8H), 3.40 (s, 3H).

at7] shehEes dnbH el FA 3o whe} Alzskelv:

(1-(5=(2.4-vZF e mad) v d-2-9D)-3-(H &M ) -1H-Q1=-6-%) (R = F 2] ) v B} =

slgE ®ls 6
{z‘ﬂ—/ﬂ 2 A o 62
WA A e 140mg(o) X9 67%). 88 W9 247 WA 252°C. HPLCORHH 3): R, = 5.25%. A &
P m/z: ] = 498.9.

1H NMR (300 MHz, DMSO-d6, § ppm): 9.21 (s, 2H), 8.93 (s, 1H), 8.90 (s, 1H), 8.01 (d, J = 8.2 Hz,
1H), 7.91-7.80 (m, 1H), 7.57-7.49 (m, 2H), 7.37-7.31 (m, 1H), 3.81-3.34 (s, 8H), 3.39 (s, 3H).

SEE WS 7 3-ZF 02 -4-2-3-(MEAYY)-6-(FEZA4-IIR D) -1H-AN=-1-¢) F 2| 1| P -5- )l = o} v]

ot

WA A g 80mg(o] 22X 32%). 88 HY: 263 WA 266C. HPLC(HH 3): R, = 4.19%. A &
W om/z: HH] = 523.9

1H NMR (300 MHz, DMSO-d6, § ppm): 9.28 (s, 2H), 8.95 (s, 1H), 8.92 (s, 1H), 8.19 (s, 1H), 8.01 (d,
) = 8.2 Hz, 1H), 7.94-7.86 (m, 3H), 7.65 (s, 1H), 7.52 (dd, J = 8.2, 1.4 Hz, 1H), 3.64 (s, 8H), 3.39 (s,
3H).

SHHE Ws 8 2-(0-B-(Ed ¥ d)-6-(R2Ed-4-7pu d)-1H-QlE-1-d) A eud-5-)lxEA G A
Ale] 8

5

A

WA 1. g 180mg(o] X 84%). &8¢ WY: 265 WA 260C. HPLC(E 3): R, = 4.84%. A=

W om/z: (] = 487.9

o
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IH NMR (300 MHz, DMSO-d6, & ppm): 9.29 (s, 2H), 8.95-8.94 (m, 2H), 8.10 (dd, J =17.7, 1.3 Hz,
1H), 8.01 (d, J = 8.2 Hz, 1H), 7.97-7.85 (m, 2H), 7.75-7.70 (m, 1H), 7.52 (dd, J = 8.1, 1.5 Hz, 1H),
3.71-3.42 (m, 8H), 3.40 (s, 3H).

e He 90 (1-(5--F==2dd)dgug-2-9)-3-(MEA T ) -1-¢1E-6-) (REZ 2] =) mEl= (A 2
Al 9)

WA 1k, £E 165mg(o] 2 77%). &% WHY: 235 U)X 239C. HPLCCHHHE 2): R, = 10.92%. A= &

ot

W on/z: [MHH] = 497.3.

1H NMR (400 MHz, DMSO-d6, § ppm): 9.16 (s, 2H), 8.95-8.90 (m, 2H), 8.01 (d, J = 8.2 Hz, 1H),
7.74-7.64 (m, 2H), 7.59-7.48 (m, 3H), 3.68-3.48 (m, 8H), 3.39 (s, 3H).

SHHE W3 100 B-(dEgAdxd)-1-(5-dd I v d-2-¢)-1H-QNE-6-) (B 22 ) e} = (A A4 10)

Wl 1. g 90mg(o] 29 42%). &8 WY 270 WA 274TC. HPLCCHEHE 2): R, = 10.61%. Az 234
W om/z: [M+H] = 463.3.

1H NMR: (400 MHz, DMSO-d6, § ppm): 9.36 (s, 2H), 8.95 (s, 1H), 8.91 (s, 1H), 8.01 (d, J = 8.2 Hz,
1H), 7.93-7.87 (m, 2H), 7.60-7.56 (m, 2H), 7.52-7.49 (m, 2H), 3.68-3.54 (m, 8H), 3.39 (s, 3H).

shgteE Ws 11 (-(5-@2-FFe=dd)elnd-2-9D)-3-(Hegd ¥ d)-1H-21=-6-%) (B2 F 2] i) vl Eb= (FA]

WAl A & Tomg(o]29 70%). 8§ W9l 267 WA 270C. HPLCCEY 1): R, = 9.91%. A
B m/z [MHI] = 480.8

1H NMR (400 MHz, DMSO-d6, § ppm): 9.24 (d, J = 1.3 Hz, 2H), 8.96-8.90 (m, 2H), 8.01 (d, J = 8.2
Hz, 1H), 7.81-7.78 (m, 1H), 7.58-7.52 (m, 1H), 7.53-7.40 (m, 3H), 3.64 (brs, 8H), 3.31 (s, 3H)

wd
fol

4 A 120 G-(AEA ¥ d)-1-(5-dAd 9] 2] v F-2-9)-1H-9135-6-%) (I A epxl-1- D) v = (S =
12)

12a) 3E9-28 4-(1H-21E-6-7lR D) I g H-1-71 =2 o E

4 1a)stell 71A1E vk} fFASE WA o2 1H-Q1E5-6-7H5 A AH4.0g, 24.84mmol, 1.09%) % 3u-F¢ I}
A-1-7H5 A o] E(4.6g, 24.84mmol, 1.09%)Z5-E AZspgivt. WA 511, 8 5.0g(c] &322 61%)

1H NMR (400 MHz, DMSO-d6, & ppm): 11.29 (s, 1H), 7.58 (d, J = 8.1 Hz, 1H), 7.49-7.43 (m, 2H),
7.04 (dd, J = 8.1, 1.5 Hz, 1H), 6.48-6.47 (m, 1H), 3.62-3.42 (m, 4H), 3.32-3.42 (m, 4H), 1.41 (s, 9H).

1b) 3-8 4-(3-( R E] @) -1H-Q1 5 -6-7h1 ) 5] ] 2}x)-1-7} 2 A o o] =

T4 1b) S} GAEHAl 3358 4-(1H-915-6-7} 2 ) 3] # 2} d-1-7F 22 gl o] E(2.0g, 6.079mmol) 258 4519
o F5E AYE2.09)E F7h Xélﬂ glo] thg wAel A&ttt

12¢) 3948 4-(3-(v= ¥ 2)-1-(5-dld I 2] d-2-)-1H-F-6-7} R ) F] e} x - 17} A gl o] E

12b)e] AAE(1.2g, 3.2mol, 1.09%) 2 2-F22-5-9J9 1 H(0.604g, 3.2mmol, 1.0%=F)] o]o] 1c)9]
A ZEEH A28k, & 700mg.

1H NMR (300 MHz, DMSO0-d6, § ppm): 9.24 (s, 2H), 8.90 (s, 1H), 8.35 (s, 1H), 7.87-7.85 (d, J = 6.9
Hz, 2H), 7.71-7.68 (d, J = 8.1 Hz, 1H), 7.58-7.47 (m, 3H), 7.38 (d, J = 8.1 Hz, 1H), 3.70-3.38 (m,
8H), 2.54 (s, 3H), 1.41 (s, 9H).

12d) 35-34 4-G-(HAEM v d)-1-(5-HdJ g d-2-)-11-21 E-6-7} B D) I A 2} X -1-F} F A g o] E
AUk ¢l A 20 wet 12¢)(300mg, 0.56mmol) ZH-E] 59T, EFHE TCE fEdo24 r)Z22dg

=4 b
o] 3¢ WerL R FastT. WA 1A $E&: 170mg(54% TE).
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1H NMR (400 MHz, DMSO-d6, § ppm): 9.31 (s, 2H), 8.96 (s, 1H), 8.79 (s, [H), 8.05 (d, J = 8.1 Hz,
1H), 7.89 (d, J = 7.6 Hz, 2H), 7.61-7.54 (m, 2H), 7.52-7.47 (m, 1H), 7.43 (dd, J = 8.1, 1.5 Hz, 1H),
3.70-3.35 (m, 8H), 3.09 (s, 3H), 1.41 (s, 9H).

12¢) (3-(H M7 d)-1-(5-Fd 7 g]n]d-2-2)-1H-$1 5-6-2) (F H &2 -1-Y) H E} =

TFACO.5mL) S A2o|A vFEZa2wek(onl) ¢ 3FE 12d)(170mg, 0.31lmmol)oll H7}star, &dE 247+
oF mwtaldct, olF, Wk FIES B A7, T3 eFAUEF R HAE 6H pH 8= ==
sta, tEERERdees FE3Y. 3 77 TS IYEF HdA dxA7a, FEAHY. FRE
fEdovM IR Fo 5% Wege] EA=E ALEsle] B3 & TLCE ﬂxﬂo}‘ﬁﬂr LLES
75mg(o]&x] 9] 51%). && =9 193 WA 197C. HPLC(HHY 3): R, = 4.02%. Agk B33 n/z: [MtH] =

i

1H NMR (300 MHz, DMSO-d6, & ppm): 9.31 (s, 2H), 8.92 (s, 1H), 8.77 (s, 1H), 8.03 (d, J = 8.2 Hz,
1H), 7.91-7.87 (m, 2H), 7.63-7.45 (m, 3H), 7.38 (dd, J = 8.2, 1.4 Hz, 1H), 3.7-3.4 (m, 4H), 3.08 (s,
3H), 2.9-2.6 (s, 4H).

S A 130 (A-(6-@-EFemdd) v gud-2-9)-3-( YA 9 d)-1H-Q1=-6-%) (F s 2bxl-1-¢ ) vi| e} =

13a) 2-F=22-5--FFe 2y d)7rd

HEHNA(EHAdE220)ZE5(0)(2.06g, 1.79mmol, 0.19%F) 2 eAFA(17.4g, 53.69mmol, 2.09) &
AL A ol= EH 16P o] 1,4-T]2AL/E(30nL, 4:1) 9 5-HER-2-Fzaugu|d(2.5g, 17.86mmol,
193) 2@ (2-Z2F229d)RE2H(3.45¢g, 17.86mmol, 1.09%)e] wrkd R H7letdtt. ZIES 90TE
7hdskar, 3AIRF EF wHkek v, Ao ® WZAAZT  EFES o" ofHo|E(1mL)®E IAMA7L, &
2 AL, FAUER oA dxAAT. EmE JAE FolA AAS, dRES EH iiu}il?ﬁw
27k 2 100 WA 200914, ol ofAlElo] E/A - olE| 2 1:19]2 A A5 Tﬂr & 2.0g(e] &2 ¢] 53%)

I1H NMR (300 MHz, CDCI3, 5 ppm): 8.83 (s, 2H), 7.48-7.42 (m, 2H), 7.35-7.25 (m, 2H).

13b) 3E-F8 4-(I-(5-2-FF e 23d) I d-2-9)-3-(AHE] & )-1H-¢1 =-6-7t ¥ J) ] H e} 31 - 17} A e o]

E

B4 1c)ol wEl 12b)9] AAE(1.2g, 3.2mmol, 1.09%) L 2-F22-5-(2-ZF 2 29d)-3 2121 (0.665¢,
3.2mmol, 1.09F) 28 F53ATt. & 800mg(o]EX]2] 46%)

1H NMR (300 MHz, DMSO-dé6, § ppm): 9.13 (s, 2H), 8.89 (s, 1H), 8.35 (s, 1H), 7.81-7.66 (m, 2H),

7.56-7.51 (m, 1H), 7.47-7.31 (m, 3H), 3.81-3.34 (m, 8H), 2.55 (s, 3H), 1.41 (s, 9H).

13¢) 3-8 4-(1-(5-(2-FF ez d) v -2-9)-3-( DA 9 d)-1H-S1E-6-7t ) 9] # eb X1 -1-TH5 A 2]
olE

4 RS 13b)(250mg, 0.46mmol, 1.0F %)l olo] Aubzl 34 2¢] AA=HH FAeith. WA 114,
& 170mg( ] ZX]2] 66%)

o

1H NMR (300 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.1 Hz,
1H), 7.81-7.76 (m, 1H), 7.63-7.36 (m, 4H), 3.42 (m, 8H), 3.09 (s, 3H), 1.41 (s, 9H).

13d) (A=(5-2-=F e =ad) g ejre-2-9)-3- (g 9] d)-1H-Q1=-6-%) (A s epx1-1- ) vl B} =

12e)9] HA47 FAFSEA 13¢)(170mg, 0.30mmol, 1.09=F)ZHE] ATt WA 313, E&: 130mg(o]EX
o 71%). &g w9l 199 1A 203°C. HPLCCH™ 3): R, = 4.04% . A=k 23w n/z: 4H] = 464.1.
1H NMR (300 MHz, DMSO-d6, § ppm): 9.19 (d, J = 1.4 Hz, 2H), 8.90 (s, 1H), 8.78 (s, 1H), 8.03 (4, J

= 8.1 Hz, 1H), 7.82-7.76 (m, 1H), 7.58-7.52 (m, 1H), 7.48-7.37 (m, 3H), 3.70-3.37 (m, 4H), 3.08 (s,
3H), 2.73 (bs, SH).

M Al 14 (1-(5-(2.4-HEF e = d) v ] 9-2-9)-3-( DA 39 ) -1H-S1E-6-%) (I 3| eI -1-< ) v e}

l

ot
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g 4-(1-(5-2 4-"yZF =29 )y d-2-9)-3-(H EE] 2 )-1H-N =-6-7t K J) 3] F &} ¥ -1-F} =2

H
S
o
~—
QD
-{11

dtxel A 1o upgl 3F-5FE 4-(1-(5-EEEIZud-2-U)-3-(HEE & )-1H-A E-6-7t ) 3| | 22 -1-7}
Ae|o]E(1.0g, 1.876mmol, 1.0%%) 2 (3,4-T]ZF 0 2 d)R22(0.353¢, 2.25Immol, 1.2%3F) o 2
A3k, & 0.6g(0] 232 56%)

IH NMR: (300 MHz, DMSO-d6, & ppm): 9.10 (s, 2H), 8.88 (s, 1H), 8.35 (s, IH), 7.88-7.79 (m, 1H),
7.70 (d, J = 8.1 Hz, 1H), 7.56-7.46 (m, 1H), 7.41-7.28 (m, 2H), 3.82-3.35 (m, 8H), 2.55 (s, 3H), 1.41
(s, 9H).

14b) 3d-4%4 4-(1-(5-(2.4-"EFe 23 d) v ev]d-2-9)-3- (P A 9] d)-11-91=-6-7t R ) 9] | 2p 11 -1-7}H5
AolE

14a)(260mg, 0.46mmol)oll ofo] AwbHQl 37 29 A AJol| whe} gAJeivk. &1 180mg(o] &322 67%)
14c) (1=(5-(2.4-t =T 2o d)den|d-2-9)-3-(H A 9 ) -1H-Q1=-6-%) (I s 2px]-1- ) vi| e} =

12e)3kel 71AE wpe} FASE 2o 2 14b)(180mg, 0.31mmol) ZH-E]S] A

Z. WAl 3H. S8 135mg(o] &
Aol 83%). &§ WSl 198 x) 201C. HPLCCPW 3): R, = 4.20%. AF B3 n/z: DMK = 482.2.

1H NMR: (300 MHz, DMSO-d6, & ppm): 9.17 (s, 2H), 8.90 (s, 1H), 8.77 (s, 1H), 8.03 (d, J=8.2 Hz,

1H), 7.91-7.79 (m, 1H), 7.61-7.42 (m, 1H), 7.44-7.20 (m, 2H), 3.72-3.37 (m, 4H), 3.08 (s, 3H), 2.58-

2.78 (m, 4H).

BFEE HE 15 WA 17 FAREE WAoo 39-5Y 4-(1-(5-E R Ry gnd-2-2)-3-(H e E] 2)-1H-¢1 E-6-7}
By gR-1-72 A g o ERRE 3WARE A st}

shets WS 150 3-FF e =-4-(2-(3-(HEAd 9 d)-6-(I et -1-7} 0 J)-1H-91=-1-¢) 9 2] v el -5-¢l ) wl = o}
il

29 m/z: [ = 506.7

M

WAl 1), & 170mg. HPLC(EW 1): R, = 6.60%. H=F

1H NMR (300 MHz, DMSO- d6, & ppm): 9.23 (S, 2H), 8.91 (S, 1H), 8.78 (s, 1H), 8.18 (s, 1H), 8.04
(d, J = 8.1 Hz, 1H), 7.90-7.85 (m, 3H), 7.63 (s, 1H), 7.40 (d, J = 8.3, 1H), 3.71-3.46 (m, 8H), 3.08 (s,

3H), 2.75 (s, 1H).

e WS 160 2-(2-B-(EA I d)-6-(H 2t -1-7tR ) -1H-N=-1-I) F v d-5-HHMZ U EZH (5] A
Al 16)

WA A g 80mg(o]2X9 75%). 8§ WY 230 WA 235C. HPLCC¥Y 1): R, = 7.23%. AFH 23

W:on/z: D] = 4711

1H NMR (400 MHz, DMSO-d6, § ppm): 9.24 (s, 2H), 8.92 (s, 1H), 8.82 (s, 1H), 8.10-8.03 (m, 2H),
7.94-7.85 (m, 2H), 7.75-7.70 (m, 1H), 7.40 (dd, J = 8.1, 1.6 Hz, 1H), 3.74-3.53 (m, 2H), 3.49-3.3 (m,
2H), 3.09 (s, 3H), 2.91-2.60 (m, 4H).

e WS 17 4-ZFQ #-3-(2-(3-(HEA I d)-6-(I A g -1-7L R D) -1H-S1 E-1-) y 2] v -5-) W = 1]
J A

WA A S 95mg(o]EX] 76%). &-§ W9l 159 WX 163C. HPLC(EH 1): R, = 7.67+.

()

E

fe
olt

s
Wom/z: [MH] = 489.1

1H NMR (300 MHz, DMSO-d6, 8 ppm): 9.24 (s, 2H), 8.90 (s, 1H), 8.80 (s, 1H), 8.40 (dd, J = 7.2,2.2
Hz, 1H), 8.10-8.03 (m, 2H), 7.73-7.67 (m, 1H), 7.40 (dd, J = 8.1, 1.5 Hz, 1H), 3.7-3.4 (m, 4H), 3.08 (s,

3H), 2.81-2.60 (m, 4H).

shobE ME 18 WA 202 A AAlel 1o 71 E whep fARSE WA o' Al zskgln:
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shgteE WHs 18: (1-(5-2.4-"EFe 2 d)end-2-91)-3-(WEd 9 )-1H-31E-6-%) (L= E & 1) W Ep=

WA A, S 120mg(o]EX9) 58%). &8 W 230 WA 233C. HPLCCLE 1): R, = 9.34%. 2% &
U m/z0 ] = 482.8

1H NMR (300 MHz, DMSOd6, & ppm): 9.17 (s, 2H), 8.93 (s, 1H), 8.78 (s, 1H), 8.05-8.03 (m, 1H),
7.89-7.18 (m, 1H), 7.56-7.49 (m, 1H), 7.44-7.37 (m, 1H), 7.36-7.30 (m, 1H), 3.78-3.41 (m, 8H), 3.08

(s, 3H).
sItE W3S 190 3-EF e 2-4-C-B-(MEAId)-6-(RE2E-4-7tH H)-1H-Q1E-1-4) F g d-5-¢) H =0}
=G AR 19)

WA A $E 72mg(o]EX]9) 35%). &8 B9 202 WA 206C. HPLC(¥ 3): R, = 3.65%. AT B3I
W om/z: W] = 508.0.

1H NMR (300 MHz, DMSO-d6, & ppm): 9.23 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1), 8.19 (s, 1H), 8.05 (d,
J = 8.1 Hz, |H), 7.89-7.87 (m, 3H), 7.64 (s, 1H), 7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.64-3.52 (m, 8H),
3.06 (s, 3H).

SFE WS 20: 2-(2-(3-(AEAII)-6-(REZUA4-FR D) -1H-AE-1-A)F g Hd-5-A)MEZEH (34 2
Aledl 20)

WAl 1A g 185mg(o] EX9) 68%). 8§ WY 277 WA 281C. HPLC(HH 3): R, = 4.36%. A=

A

B /20 H] = 471.9

1H NMR (300 MHz, DMSO, § ppm): 9.25 (s, 2H), 8.95(s, 1H), 8.82 (s, 1H), 8.14-8.02 (m, 2H), 7.96-
7.82 (m, 2H), 7.72 (td, J = 7.5, 1.7 Hz, 1H), 7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.64-3.41 (m, 8H), 3.09 (s,
3H).

foi

A AA 21 (3-(AEAd¥I)-1-(5-H Dy ] P-2-)-1H-2 E-6-) (F FH 2z -1-D) v e} = (3} 5t W
21)

2la) 39— 4-3-(EAxd)-1-(5-sd 9] 2] v d-2-9)-1H-91 E-6-7 R ) A A e} -1-7H A gl o] E

AubA 9l 74 3o W} 12d)(300mg, 0.567mmol) ZH-EJe] A%, AubAQl 3go] AAeh e, xotd AN E
2 B3HE TLCE AASHA &3 gi4lel wgke Fol ﬁg}f\lﬁv}. WA T A S 180mg(0] EX9) 56%)

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.35 (s, 2H), 8.95 (s, 1H), 8.91 (s, 1H), 8.01 (d, ] = 8.2 Hz,
1H), 7.91 (d, J = 6.8 Hz, 2H), 7.63-7.47 (m, 4H), 3.7-3.3 (m, 11H), 1.41 (s, 9H).

21b) 3-(MEHdxd)-1-(5-Ad A gud-2-)-1H-2N=E-6-) (F A &}z -1-D) [ E}+=

34 Fet=S 120)9 AR FARE WA S ® 21a)(170mg, 0.303mmol) ZH-E] F538kith. WA 4. 8
130mg( o] & =] 2] 93%)

1H NMR: (300 MHz, DMSO-d6, § ppm). 9.33 (s, 2H), 8.92 (d, J = 7.0 Hz, 2H), 8.01 (d, J = 8.1, Hz
1H), 7.91 (d, J = 7.2 Hz, 2H), 7.61-7.42 (m, 4H), 3.7-3.4 (m, 4H), 3.39 (s, 3H), 2.7-2.9 (m, 4H).
shgE wWE 22 A 268 SFE WE 210 Wa) AT viek FAbE B0 FEasT

SItE WS 220 3-EF Q0 F-4-(2-(3-(MEd X d)-6-(I H Hz-1-7F ) -1H-S1E-1-¢) I | d-5-) W =0}
il 3

-
4

3F-Fd 4-(1-(5-(4-7PE Y -2-ZF 2 29 d) ¥ g|v|d-2-U)-3- (W2 E] ) -1H-¢1 E-6-71 . ) 9] #| &} 71 - 1- 7}
Aol E2 R Az, @44 1A & 130mg
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HPLCCH 3): R, = 3.61%. Ak 2w n/z: [MHH] = 523.1.

e

1H NMR (400 MHz, DMSO-d6, § ppm): 9.27 (s, 2H), 8.91 (s, 2H), 8.20 (s, 1H), 8.00 (d, J = 8.2 Hz,
1H), 7.95-7.86 (m, 3H), 7.64 (s, 1H), 7.48 (d, J = 8.2 Hz, 1H), 3.7-3.56 (m, 4H), 3.39 (s, 3H), 3.34-
3.21 (s, 2H), 2.92-2.61 (m, 3H).

st W 23: (1-(5-Q4-t] &2 2 Hd) v d-2-9)-3- (DA ¥ ) -1H-21=-6-9) (I A 2t -1-) w| e}
= (3 Ao 23)

3F-HY 4-(1-(5-(2,4-T 7 Q25 D) ) 2] 1] ©-2-9)-3- (| L E] )~ -9 E-6-7h ) 7] f e}l -1-7h 2 A el o]
FH 53519 g. WA a1, & 120mg. S8 WSl 229 WA 233TC. HPLC(HW 1): R, = 8.83%&.
W

B
m/z: [M+I] = 498.1
1H NMR (300 MHz, DMSO-d6, 5 ppm): 9.20 (s, 2H), 8.93 (d, J = 6.9 Hz, 2H), 8.01 (d, J = 8.2 Hz,

1H), 7.90-7.82 (m, 1H), 7.58-7.50 (m, 2H), 7.39-7.33 (m, 1H), 3.9-3.42 (m, 4H), 3.40 (s, 3H), 3.17-
2.92 (m, 4H).

i3t ®e 240 (A-(5-C-ZF e mad)vefud-2-9D)-3-( e 2 d)-1H-21E-6-%) (I A e} X1 -1-) W[ Eps=
q

3F-5d 4-(1-(5-(2-2F e 29 d)dgn d-2-9)-3-(H D E 2)-1H-2 E-6-7t B ) A # A -1-7H 3 o] ER
e §Adeder. WAl uAl. & 110mg. 2§ B 206 WA 210C. HPLC(WH 1): R, = 8.10%. A
By op/z: [MH] = 480.1.

1H NMR (300 MHz, DMSO-d6, § ppm): 9.23 (s, 2H), 8.96 (d, J = 12.6 Hz, 2H), 8.79 (s, 2H), 8.03 (d,
J = 8.2 Hz, 1H), 7.82-7.76 (m, 1H), 7.59-7.413 (m, 4H), 3.74 (s, 4H), 3.40 (s, 3H), 3.16 (s, 4H).
33tE ME 25 2-(2-(3-(MEA T I)-6-(FAH A -1-7L R ) -11-015-1-) I g ud-5-D) A Z U EL (34 A
Al 25)

58 4-(1-(5-(2-A]otud ) B v d-2-d)-3-(HE E] & )-11-A E-6-7I 2. D) I | &F - 1-F F A g o] EZ
o] Az, WA 1A, 58 100mg. £-F Y 193 WX 197°C. HPLC(HH 3): R, = 4.10%. Hgk B34

W on/z: [MHH] = 487.1

1H NMR (300 MHz, DMSO-d6, § ppm): 9.23 (s, 2H), 8.96 (d, J = 12.6 Hz, 2H), 8.1 (d, J = 7.5 He,
1H), 8.03 (d, J = 8.2 Hz, 1H), 7.96-7.86 (m, 2H), 7.78-7.70 (m, 1H), 7.5-7.46 (m, 1H), 3.74-3.50 (m,
4H), 3.39 (s, 3H), 2.81-2.6 (m, 4H).

S WE 26: 4-FFQ2-3-(2-(3-(NPHE)-6-(] 5 2hx1-1-7h0 ) -1H-915-1-1) 3] e ] §1-5-91 Wl ]
(34

3F-HE 4-(1-(5-(5-Aolx-2-ZF o 23 d) 9 g vy -2-)-3-(H & H ) -1H-¢1 E-6-7} 5. ) 3] | &} 7 -1-7}-=
ERRE A, WA wF. $g: 110mg. 88 W9 279 WA 283C. HPLC(HHH 3): R

.
4.31%. A B3H: n/z: [MHH] = 505.1
1H NMR (400 MHz, DMSO-d6, § ppm): 9.26 (s, 2H), 8.90 (d, J = 8.8 Hz, 2H), 8.37(dd, J =7.2,2.2

Hz, 1H), 8.11-8.05 (m, 1H), 8.00 (d, J = 8.2 Hz, 1H), 7.73-7.68 (m, 1H), 7.47 (dd, J = 8.2, 1.4 Hz, 1H),
3.71-3.59 (m, 2H), 3.39-3.23 (m, SH), 2.82-2.6 (m, 4H).

(

1]
3}
27a) 6-(EE2ZH-4-7}H J)-11-21E-3-7} H o3} o] =

Ald _27: _(A-(5-(2-FF 2 29 d) A &ud-2-U)-3- (S| EZ A &) -1H-1 E-6-Y) (R 22| =) | E}i=
HE 27)

X
e

(

1.

I~

I

DMF(3.0mL) =9 (IH-1E-6-9) (2 &2 =)W EF=(200mg, 0.869mmol, 1.09¥%)e] £HE& 0TCTA
DMF(5.0mL) 9] SA|93F1(0.34mL, 2.60mmol, 3.0%)o| wykate] A 7}3tdtt. EFES 204 347 &
oF Wk thg, ¥38 EMIFAUER S0z FIA7|A, BQmLE FAA7|AL, oE ofMEH o] E(2X10m
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LE FE390. 7] 5= Fsta, @mlb)E MAsa, SIUEF oA dxzA7|a, ARG, 2
FES 287 A A9 a2erE 29100 WA 20064 WerE/tEE2 e = 1:9]2 FAse, @ 1
A, & 100mg(o] =X 45%).

1H NMR (300 MHz, DMSO-d6, § ppm): 12.23 (s, 1H), 9.95 (s, 1H), 8.39 (s, 1H), 8.12 (d, J = 8.7Hz,
1H), 7.56 (s, 1H), 7.26 (d, J = 8.1 Hz, 1H), 3.75-3.41 (m, 8H).

27b) (3-(Etol=F A M E)-1H-21E-6-%) (L= F ] ) W Ep=

F A3 AV EF(220mg, 5.81mmol, 3.0%
1.093) ] wukyl godo] Hrlsla, 247F
H7ystal, EFES old obAlEH O] E(2X30mL) X
EF A Az:A7]a, ARG, 98 a5, F& 400mg( o] &2 2] 80%).

o}no\%

& AedA aEml) Fe E 272)(500mg, 1.94mol,
L 5}03131_ weteS JdFslo] AASHAL, Z(50mL)S
A4 (50mL) & AH sk, Faht

1H NMR (300 MHz, DMSO-d6, § ppm): 11.07 (s, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.41 (s, 1H), 7.35 (d,
J=2.4 Hz, 1H), 7.04 (dd, J = 8.2, 1.4 Hz, 1H), 4.77 (t, ] = 5.3 Hz, 1H), 4.64 (d, ] = 5.4 Hz, 2H), 3.65-
3.45 (m, 8H).

27¢) (A=(5-Brrylejrd-2-9)-3-(slo] =H A m[E)-1H-91E-6-U) (R = F 2] e ) v B o=

10)9] A} FAFsE waoz 27h)(700mg, 2.69mmol, 1.09%) % 5-B2R-2-F=2 2374 (520mg,
2.69mmol, 1.09&)o=RE Azsqct. vgA APES Y Z2eEad9[100 WA 200W4]; ol E ofA]
HolE/AH o2 = 7:3]12 AAsITE. WA 1A FE: 400mg(o] E3]9] 35%).

1H NMR (300 MHz, DMSO-d6, 8 ppm): 9.04 (s, 2H), 8.71 (s, 1H), 8.21 (s, 1H), 7.75 (d, ] = 8.1 Hz,
IH), 7.30 (dd, J = 8.0, 1.5 Hz, 1H), 5.15 (t, ] = 5.5 Hz, 1H), 4.72 (d, J = 5.7 Hz, 2H), 3.72-3.41 (m,
8H).

27d) (A=(5-(2-ZFe =3 d) v ejrd-2-91)-3-(Slo] =AW &) -1H-21 Z-6-) (L= E 2] =) v B} =

Aubdol 34 1o weEl 27¢)(400mg, 0.959mmol, 1.09%) % (2-ZF 2 2Z¥d)HE2H(133mg, 0.959mmol, 1.0
ek o B HE Axsgtr. WA 31x5. £ 230mg(o]EX]9] 55%). |8 W9 190 WA 194°C. HPLC(HHH

.
D: R =9.69%. A FFH: m/z: [MH] = 433.0
1H NMR (300 MHz, DMSO-d6, & ppm): 9.11 (d, J = 1.4 Hz, 2H), 8.86 (s, 1H), 8.33 (s, 1H), 7.83-7.69

(m, 2H), 7.55-7.50 (m, 1H), 7.47-7.36 (m, 2H), 7.31 (dd, J = 8.1, 1.5 Hz, 1H), 5.17 (t, J = 5.5 Hz, 1H),
4.75 (d, J = 5.1 Hz, 2H), 3.72-3.38 (m, 8H).

4 _AAe 281 (1-(5-(2-E T2 25d) 9] el ] 1-2-91)-3~(1-3Fo] £ S A o ©)-1H-S1 B -6-91) (2.2 F el e ) vl e}

28a) 1-(5-(2-% %0 2309 e]v] €1-9-9))-6-(& 2 E ¢l -4-7h ) 11-91 B-3-7hu o sho =

O
x
o
i
o
f
2
S
S
S
o
lo

O mE8 #8 v W(235mg, 0.556mmol, 1.59%)S 0 27d)8] BE=
(160mg, 0.370mmol, 1.093=)o] #H7leAd. EFES g_%(ﬂ]/ﬂ ZA]L} ol wuksk thS . AlglolE s =
3 AAFeitt. FHE HEEERdugoR AAsa, ods IMEF AolA dxA7|a, FEAZTE. WA
A, ¢S 140mg. FH B339 n/z: [M+H] = 430,

=

o

[
e

il
[l
_YE
é

28b) (1-(5-(2-ZF =2 Hd) v ud-2-¢)-3-(1-3}o| =FA| o &) -1H-21 E=-6-

We vlauvd eotel=(dod o= F 3M &9, 0.17mL, 0.522mmol, 1.593)E -70TolAd F<
THF(10mL) 9] 28a)¢] nwkd &91(150mg, 0.348mmol, 1.093)ell H7}atar, -50CelA 2417F FoF wwtrs A
Zalgitk. WS EFES dsdEy &do=F AMAA|AL, EQCmL)E FAAIZIIL, old ofAlE o] E(2X20m
DR FE3d. #71 F& 92 AFsta, SHUER oA Adx:A7|a, FEAHT. AFRES £59
o7 Af HZE F 70% AY ofMHCOIEE A&3ste & TLCE ATt WA 1A, 8 T0mg
(o]22)¢] 45%). & WSl: 209 WA 213C. HPLCOHW 1): R = 10.09%. A Bw: w/z: ] =

447.0.
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1H NMR (300 MHz, DMSO-d6, & ppm): 9.11 (s, 2H), 8.86 (s, 1H), 8.27 (s, 1H), 7.84-7.74 (m, 2H),
7.56-7.51 (m, 1H), 7.47-7.38 (m, 2H), 7.30 (dd, J = 8.1, 1.5 Hz, 1H), 5.26 (d, J = 4.9 Hz, 1H), 5.12-
5.02 (m, 1H), 3.65-3.41 (m, 8H), 1.55 (d, J = 6.4 Hz, 3H).

Sd _AAle] 29: (3-(ABA9d)-1-(5-(2-ZF 0 27 d)F 1| P-2-)-1H-V=-6-U) (R EF | &= ) W E} = (33
5 H3 29)
29a) (3-(AEE|)-11-01E-6-¢)(FEZF ) HEl=

1b)ell el 1A% vleh fA B o (1H-915-6-2) (22 w)wel=(1.5g, 6.52mol, 1.09)C 23
FAetAT. S8 1.3g. A B3 n/z: DI = 2014,

29b) (1-(5-H 223 g ud-2-4)-3-( & E] &) -1H-31E-6-) (L2 2] =) v El =

AAE 29a)(1.5g, 5.17mmol, 1.09%) % 5-Bar-2-F2 2927 (1.0g, 5.17mmol, 1.09%)S A 1c)d
719 wps} gro] WRSAZITE.  Sf: 700mg. A B m/z: W] = 446.6/448.7

29¢) (3-(A=E¥Q)-1-(5-(2-FF e =) 2] v el-2-9))-1H-91 =-6-) (L= F 2] =) v E}+=

dibA <l #g 19 Wk 29b)(700mg, 1.56mmol, 1.09%) 2 (2-FFL29d)RE4H(206mg, 1.72mmol, 1.1
F)o2HEH F5Th. & 400mg. A W w/z: [MHH] = 463.4

29d)  (3=(lgAd 9 d)-1-(5-2-FF e 23 d) 9 2] r] d-2-)-1H-Q1=-6-%) (B2 F 2] ) vl Efe=

74 3Ee durziel 34 2] whgt 29¢)(400mg, 0.87mmol, 1.09%F) ZRE] AZxstdcrt. =MA 314,
110mg(uFR 9k 4 GAle] AA 7%). &8 W9: 122 WX 126C. HPLC(HH 3): R, = 4.972%. #A= 234

B
m/z: [MHH] = 479.5
1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.01 (d, J = 8.4 Hz,

1H), 7.80-7.76 (m, 1H), 7.57-7.53 (m, 1H), 7.47-7.39 (m, 3H), 3.65-3.38 (m, 8H), 3.31-3.18 (m, 2H),
1.16 (t, J = 7.4 Hz, 3H).

A A 300 (1-(5-(2.3-t]EZ ¢ 2# ) I d-2-¢)-3- (DA 3 D)-1H-¢1 5-6-) (R 2Z ] 1 ) v} =
(33E W 30)

30a) (I-(5-HE2rygud-2-9)-3- (e d3)d)-10-S1E-6-) (L= 2] =) v E} =

OZF2 29 eH(20mL) 9 n-ZE22HSAHNZAHT77%, 2.10g, 9. 42mmo )] £d& 0CAA F4 fEZ=ve
(300mL) %9  (1-(5-EEEI#UI-2-2)-3-(HEE 2)-1H-915-6-U)( E%—El )”ﬂE]r%E(O.ISg 0.25mmol)
o %7}6}0%} TES Ao 4AZF FoF e oS, ¢§} O}FAMIEF &M (20mL)ol Fojddrt. &
7] & 158 T wnkdk %9 S

AL, B o 9 drz AARAD. oIF, 371 B
O
==

=4 A¥ AzviEagy[dgs/dEsave =

30b) (1-(5-(2.3-t=F 2 2u )y gnd-2-9)-3-(H P d)-1H- E-6-U) (R = Z g = ) E}=

3126 (0.048g, 0.83mmol), 2,3-TZFe 2 HY BEX(0.10g, 0.67mmol) % BA(EF-33-Rdx2a)Z
214 (0)(0.026g, 0.05mmol)& A-ZoA ofZ tj7]sle] 4 THF(12nl) F¢] [1-(5-HEE-Fgn
e d-11-5-6-Y -2 2 EZH-4-U-1E}=(0.15g, 0.3301)9] &d Hrtslicy. w-s %@%—% 70Tl
A 16AIZE FF 7HEEE v, AdEtolES] FejaE B3 ofstal, wFAZT. AR=S Fd4 A9 A=
Eafy[veE/OIF 22 e = 1:140]12 BASAT. WA 4. =8 100mg(o] X2 63%).

i

P

e

it

w
|

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.17 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.04 (d, 1H, J
= 8.0 Hz), 7.59-7.49 (m, 2H), 7.43-7.39 (m, 2H), 3.67-3.58 (m, 8H), 3.07 (s, 3H).

shete WS 31 WA 462 AR Ao et

SFE WS 31 4-(2-(3-(AEAHId)-6-(REZUA4-FIR D) -1H-AE-1-)F g d-5- )M EJEH (3 2
Al 31)
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u A AAEL Zgs Ay FzotEady[vee/gI22 e e = 1:50]9 o]o] tZzzuel/ax(1:2)0 2
A A AAsAdrt. WA ud. =8 0.35g(0] X< 83%)

1H NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.35 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.09 (d, 2H, J
= 8.0 Hz), 8.04-7.99 (m, 3H), 7.43 (d, 1H, J = 8.0 Hz), 3.66-3.58 (m, 8H), 3.07 (s, 3H).

shgteE Ws 32: (J-(5-(U-EFe=dd)velnd-2-9)-3-(H g3 d)-1H-21=-6-%) (B2 F 2] i) vl Eb= (FHA]
A A4 32)

B4 30b)ol® Bsta, A AAES HPLCRE AASE Ze4] AzvtEad 2 gASA 2ekeh. WA 3
AL FEr 0.07g(e] 229 34%)

IH NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.25 (s, 2H), 8.94 (s, 1H), 8.74 (s, | H), 8.03 (d, 1H, J
=8.0 Hz), 7.92 (t, 2H, J = 8.4 Hz), 7.43-7.36 (m, 3H), 3.66-3.58 (m, 8H), 3.07 (s, 3H).

3stE Hs 33 (1-(5-(4-vEAE D) vl e1-2-9)-3- (&M 3 d)-11-91E-6-2) (R 2 Z 8] = ) v e} 3= (FHA]
21 A e 33)
38 HPLCOl 93 AA. w3 14, $8: 0.09g(0] &2 42%)

1H NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.21 (s, 2H), 8.93 (s, 1H), 8.73 (s, 1H), 8.03 (d, 1H, J

= 8.0 Hz), 7.82-7.8 (m, 2H, J = 8.0 Hz), 7.42 (d, IH, J = 8 Hz), 7.13 (d, 2H, J = 8 Hz), 3.86 (s, 3H),

3.66-3.58 (m, 8H), 3.07 (s, 3H).
shebe M3 34 (-(6=B-FFe=dd)d e e-2-9)-3-( = A9 d)-1H-91=-6-%) (REF g ) ] Bp= (514
ZAlo] 34)
VA e EFS IPLCE AAskAE. WA 1Al 48 7omg(o] =2 49%)

1H NMR (400 MHz, DMSO-d6, 80°C, 8 ppm): 9.28 (s, 2H), 8.94 (s, 1H), 8.74 (s, 1H), 8.03 (d, 1H, ]
=8 Hz), 7.74-7.7 (m, 2H), 7.62-7.58 (m, 1H), 7.42 (d, 1H, J = 8 Hz), 7.29 (t, 1H, J = 8 Hz), 3.67 (bs,
4H), 3.59 (bs, 4H), 3.07 (3 H).

stgte WS 35 3-(2-(3-(MEAY ) -6- (2 E--4-7hd)-1H-91E-1-)J e -5-d )l =] = (4 4
Ale] 35)

HPLCOl 28k gAl. wa) 314, $&: 0.10g(o] =2 62%)

1H NMR (400 MHz, DMSO-d6, § ppm): 9.37 (s, 2H), 8.96 (s, 1H), 8.79 (s, 1H), 8.35 (s,1H), 8.13 (s,
1H), 8.05 (d, 2H, J = 8 Hz), 7.97 (d, 1H, ] = 8 Hz), 7.67 (t, 1H, J = 8.0 Hz), 7.55 (s, 1H), 7.43 (d, 1H,J
= 8 Hz), 3.67 (bs, 4H), 3.64 (bs, 8H), 3.08 (s, 3H).

i3t W 36: (3-(AEAId)-1-(5--(AEA T D) ) g 2] v P -2-2)-1H-¢1E-6-%) (L= ZF 2] ) W Eh=
q

(8 AAlef 36)

u A AAAES] BFHE HPLCo <8k AAl. WA mA]. 4&: 0.08g(°]ZX%]2] 46%)

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.34 (s, 2H), 8.95 (s, 1H), 8.75 (s, 1H), 8.37 (s, 1H),

8.2 (d, 1H, J = 8 Hz), 8.03 (d, 2H, J =4 Hz), 7.84 (t, IH, J = 8 Hz), 7.42 (d, 1H, J = 4 Hz), 3.67 (bs,

4H), 3.59 (bs, 4H), 3.29 (s, 3H), 3.08 (s, 3H).

SHE W3 37 B-(EAdydD)-1-G-m-E2) I g n1-2-9)-1H-¢1 E-6-) (R EZ ) HEL = (34l A A o
37)

238 HPLCOl 93 A, WA 1A, & 0.05g(0] &3] 40%)

[k

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.23 (bs, 2H), 8.93 (bs, 1H), 8.74 (bs, 1H), 8.03 (bs,
1H), 7.67-7.63 (m, 2H), 7.45-7.41 (m, 2H), 7.32 (bs, 1H), 3.67 (bs, 4H), 3.59 (bs, 4H), 3.07 (s, 3H),
2.44 (s, 3H).

shete W% 38: (1-(5-(2-FF e =-5-mS5A s d) 9 gue-2-9)-3-(H P I D)-1H-Q1=-6-%) (REF 7)) v
E 4 A 1 o 38)
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mAgA AAEE ZU4 ARvtEIGT ] olo] BHE HPLCE AASIHT. WA mA. F8&: 0.04g(0]EX <]
37%)
LH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.15 (s, 2H), 8.93 (s, 1H), 8.74 (s, 1H), 8.03 (d, 1H, J

= 8 Hz), 7.42 (d, 1H, J = Hz), 7.34-7.29 (m, 2H), 7.09 (bs, 1H), 3.87 (s, 3H), 3.66 (bs, 4H), 3.58 (bs,
4H), 3.07 (s, 3H).

shet W% 390 (1-(5-(2-FF e 2-4-v5 Ao d) 9 gu|e-2-9)-3-(H DA 9 D) -1H-Q1=-6-%) (REF g ) v
128l e 1 o 39)

Wil 31 A S8 0.09g(e] =29 41%)

1H NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.1 (s, 2H), 8.92 (s, 1H), 8.74 (s, 1H), 8.03 (d, 1H,J =
8 Hz), 7.69 (t, 1H, J = 8 Hz), 7.41 (d, 1H, J = 8 Hz), 7.04-6.98 (m, 2H), 3.88 (s, 3H), 3.66-3.57 (m,
8H), 3.07 (s, 3H).

SEE WS 400 3-(2-B-(MEAdTY)-6-(F2FA4-IL R ) -1H-E-1-D)FFud-5-HMFUEZH (A A
Alel 40)
WA A g 0.35g(0] 239 83%)

1H NMR (400 MHz, DMSO-d6, 80°C, & ppm): 9.34 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.36 (s, 1H),
8.2 (d, 1H, J = 8 Hz), 8.03 (d, 1H, J = 8§ Hz), 7.92 (d, 1H, J = 8 Hz), 7.79-7.75 (m, 1H), 7.2 (d, 1H, J =
8 Hz), 3.67 (bs, 4H), 3.59 (bs, 4H), 3.07 (s, 3H).

S3E WME 4l (1-(5-(2-2F 0 2-5-3to| =S A ) 9]¢l v ¥1-3-0)-3- (| & A ] W)~ 1H-1 5-6-9)) (.2 F )
) Ebe (A A6l 41)

WA w AL & 0.14g(0) &4 67%)

IH NMR (400 MHz, DMSO-d6, 80°C, & ppm): 9.44 (s, 1H), 9.1 (s, 2H), 8.92 (s, 1H), 8.75 (s, 1H),
8.03 (d, 1H, ] = 8 Hz), 7.41 (d, 1H, J = 8 Hz), 7.2 (t, IH, I = 10 Hz), 7.05 (bs, 1H), 6.91 (bs, 1H), 3.66
(bs, 4H), 3.58 (bs, 4H), 3.07 (s, 3H).

>, |t
]

He 3T 42: 4-(2-3-(HEA 9 d)-6-(
Aol 42)

Al B $HE WPLCO @ AAl. WA 1A, & 0.11g(o] EX9] 68%)

mm

E-4-7t R ) -1H-¢1=-1-9) I | r| I -5-d )l =ofm] =(

by A

I

IH NMR (400 MHz, DMSO-d6, & ppm): 9.37 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.01-7.98 (m, 6H)
7.48 (s, 1H), 7.43 (d, 1H, J = 8.28 Hz), 3.64 (bs, 8H), 3.08 (s, 3H).

S3tE WM 43: 4-FFZ2-3-(2-(3-(MEAII)-6-(EREZAA4-JIR D) -1-AN=-1-¢) g nd-5-)ul =o}
= (34 Ao 43)

38 HPLCOl ol&k Al #A 3. & 0.11g(e] 2212 66%)

1H NMR (400 MHz, DMSO-d6, § ppm): 9.25 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1H), 8.28 (d, 1H, J = 5.96
Hz), 8.11 (s, 1H), 8.05-8.03 (m, 2H), 7.54 (m, 2H), 7.43 (d, 1H, J = 8.2 Hz), 3.63 (bs, 8H), 3.08 (s,
3H).

[k

S WE 44 A-(5-2.6-HEF e =)y efrd-2-9)-3-(E A 9 d)-1H-1E-6-%) (R=F 2] ) v e
g AAlel 44)

I~

A4 43 azvtEagy 2 B3-S TLCIAE olMEH el E/&A = 4:5]2 AHASIHT. WA 3131, F&:
0.10g( o] &= 2] 47%)

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.14 (s, 2H), 8.93 (s, 1H), 8.79 (s, 1H), 8.04 (d, 1H, J=8.0
Hz), 7.64-7.6 (m, 1H), 7.43 (d, 1H, J = 8 Hz), 7.36 (t, 2H, ] = 8.0 Hz), 3.66 (bs, 8H), 3.08 (s, 3H).

e W 450 (1-(5-3-dEAH ) F v d-2-¢)-3- (A& d)-1H-0 E-6-U) (FEZ 2 =) v E}= (34
A A o] 45)
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A AGELS AA4 ZU4 dy Z2RetEayd oo BFE HPLCE AT #WA 1A FE
0.08mg(o]&X]29] 49%)
IH NMR (400 MHz, DMSO-d6, 80°C, & ppm): 9.25 (s, 2H), 8.94 (s, 1H), 8.74 (s, 1H), 8.02(d, IH,J

= 8.0 Hz), 7.46 (t, 1H, J = 8 Hz), 7.42-7.41 (m, 3H), 7.06 (d, 1H, J = 8 Hz), 3.9 (s, 3H), 3.67-3.59 (m,
8 H), 3.07 (s, 3H).

i
&
i
A=)
o
r
)
o>
>
>
e

s3tE e 46: (3-(MEAdId)-1-(5-(p-FF) J v -2-¢)-11-3E=-6-¢) (BE2
46)

AAE 98, AA YHEL WA Zd T2ulEad T olo] EHE HPLCE 45t WA uH, 4
£ 0.06g(0] &2 29%)

1H NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.23 (s, 2H), 8.93 (s, 1H), 8.74 (s, 1H), 8.02(d, 1H,J
= 8.0 Hz), 7.76 (d, 2H, J = 8 Hz), 7.42-7.37 (m, 3H), 3.66-3.58 (m, 8 H), 3.07 (s, 3H), 2.33 (s, 3H).

e e 47 G-(AEA ] d)-1-(6-(I g d-4-) ¥ g ] -2-9)-11-¢1 E-6-) (B2 Z 2] =) m El= (A 2
Al 47)
EﬂEE‘rﬂé(Ewﬂiﬂ‘é 23)ZeHE(0) (11mg, 0. 0092mm01) 2 oM B E

H 890.5InL) S oF= df7]ste] A

5 o e (6ul) Fo 4-F DR E4HO0.06g,
0.52mmol)S H7}shaL, AMQ 1?&%2 9ocoﬂH 5/\1?* &<t o, ARoR WA, ol
oANe FHFAZIAL, IFES ZU4 ZAY AEvEHI v/ 22uEE = 1:50]¢] o]o] o=/t
(1:3) o2 AzA A o8] AAsAT. WA ux. 48 0.10g(o] =X 2] 56%)

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.37 (s, 2H), 8.94 (s, IH), 8.75-8.74 (m, 3H), 8.03 (d,
IH, J = 8.0 Hz), 7.88 (d, 2H, J = 8.12 Hz), 7.43 (d, 1H, J = 8 Hz), 3.67 (t, 4H, J = 4 Hz), 3.59 (t, 4H, J
=4 Hz), 3.08 (s, 3H).

skt W3 48: (1-(5-(2-FF e =ygd-3-) I ejrd-2-9)-3-(HEd 9] d)-1H-¢1E-6-¢) (L= 2] ) v e}

=3 AA 4 48)

[1-(5-B 2 %-9] 2| d-2-)-3-m T 9 d-1H-1 E-6-U |- 2 Z 7 -4-A - E}=(0.20g, 0.44mmol) R 2-ZF
Q Z-3-9 YR E4H0.078g, 0.56mmol)& A 01] 4701] el 712 vkel AR A o R wkg AT, gufe
AA Foll Aot #53 AFed U4 A ARvEINVZ AAsle. WA A, 8

0.12g(o] &X] 2] 58%)

IH NMR (400 MHz, DMSO-d6, 80°C, & ppm): 9.21 (s, 2H), 8.93 (s, 1H), 8.75 (s, 1H), 8.36-8.32 (m,
2H), 8.03 (d, 1H, J = 8 Hz), 7.56 (dd, 1H, J = 4 and 8 Hz), 7.43 (d, 1H, J = 8 Hz), 3.67 (t, 4H, J = 4
Hz), 3.58 (t, 4H, J = 4 Hz), 3.07 (s, 3H).

A A G 49: (3-(MEAI]I)-1-(5-(F] g H-3-2)F] 2 & -2-)-1H-2 E-6-) (R E Z 2| =) e} = (3} &
W35 49)

49a) (3-(HEEI2)-1-(5-(F 2 ¥-3-) 9 2] n]| Y -2-)-1H-N E-6-U) (B2 Z 2] ) v E}i=

¥4 e AAd 479 At Ao wEl 1-(5-REEIEuH-2-U)-3-(HEE L)

)M ER=(0.22g, 0.5lmmol) 2 3-32/9RE2H0.078mg, 0.63mmol) S ZHE AT, WA 1H. F&:
0.17g(o)ZX¢] 77%)

49b) (3-(HEgA I d)-1-(5-(F g H-3-) A | D-2-¢)-1H-N E-6-¥) (R 2 Z 2| = )W E}=
n-FZ2H A Z4H(48mg, 0.21mmol)S 0CoA YF=Z2Zueh(20mL) F2] 49a)(0.18g, 0.25mmol)e] &0
A7bsla, ARE TFES H20A 4 B9 atelith. WSS Ei} O}FAIEF RN (20mL) 02 A
Al71aL, F7he] 5% 3 % i

20mL) 2 A F3ta, FAUEF AoA AxAZ|L, BFAFHT

ez =1 2
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1H NMR (400 MHz, DMSO-d6, 80°C, 8 ppm): 9.31 (s, 2H), 9.07 (s, 1H), 8.94 (s, 1H), 8.75 (s, 1H),
8.68 (d, 1H, J = 4 Hz), 8.26 (d, 1H, J = 8 Hz), 8.03 (d, 1H, J = 8 Hz), 7.57 (t, 1H, ] = 4 Hz), 7.41 (d,
1H, ] = 8 Hz), 3.67-3.59 (m, 8H), 3.07 (s, 3H).

%“o Aol 500 (3-(H "R A9 d)-1-(5- (I e -2-) I v 1 -2-) - 1H-Q1 =-6-%) (L= F o] &) v B} = (3} §H

5
°o“

[1,1'-¥A(HAdEZAT ) A ZA U E2 2385 (11) HE22d" 25 (0.014g, 0.016mmol)E oF= dj7]
sloll Aol tLik(enl) F9 [(1-(5-BE2RIA|E-2-U)-3-(HE A3 E)-1H-0E-6-U) (REZ =) E}
1=(0.15g, 0.33mmol), H]A(FAUZHE)TYEE(0.093g, 0.37mmol) D Z-F obAE0]E(0.099g, 0.99mmol)e] &
Hol| H7FsIGITE. W EFES 115TelA 407 5+ 7FEe t5, F9 =2 74N, 584 gi7]st
NME F3He 227 AZHY F$, -2 2592 (0.078¢, 0.49mmol), HEZZ| (BT HeiF
(0)(0.019g, 0.016mmol) Z 2M EMFZE &N(0.5mL)S H7FsHAth. E3ES 100TCo A 2,547 52k kst
o, AdgielE9 £ 3l A, AAS FEA7IE, AdE FFES ZdU4 49 220ELE
J[veL/ S22 E = 1.50] 2 OER2 e/ di(1:2) 029 Z&AQ Agte o3 HAsHtE. WA 1
A, 8 45mg(o] =322 30%)

HV‘

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.55 (s, 2H), 8.95 (s, 1H), 8.76 (s, 2H), 8.14 (d, 1H, J
= 8.0 Hz), 8.04-7.96 (m, 2H), 7.48-7.42 (m, 2H), 3.66 (bs, 4H), 3.59 (bs, 4H), 3.07 (s, 3H).

P AAlo 51 (A-(6-2-ZF 2 2 d) I d-2-¢)-3-(e M3 d)-1H-20 E-6-) (F =T d-1-2) H El=

3tE WMS 51)

51a) Mg 3-(MEE Q)-11-¢1E-6-71 =2 o] E

gue Axo]=(0.54nl, 7.42mmol)E 0TColA UCEFE=ZWE(loml) 9 N-Z 224 o}lr =(0.99g,

7.42mmol)¢] Ferolo] Ar)sigitt. ¥k EIES 20T E WA, OEFEEWE(10nL) 59 1H-¢15-6-7}

B4 g o 2HZ(1.0g, 5.7lmmol) 2] §HS Itk whS EES Aoz HA]7]a, 1AIF Fet

aRkEg T, WS FuhA Yo, AHE D 3 2@(50nl)S 140 WA 150°ColA A7 B¢k SEFAZ Y. 34
S AFse] AAG L, FHES A A2Z0EIHE[100 WA 20074 A7k UFR2de/ = 111]2

QAT S 1A, 48 0.9g(o)EA9] 71%). HPLC-MSCHHH 5): R, = 3.26%; m/z [MH] = 222

X

fol

]

3=( I%E]S’_) 1H- 015 6- 7}1” 1l 1‘5(5 8g, 26. meol)J gl “47%}"3@ *JWQ =gES 120TlA
|

16417 o 7FE S vhs, WZAIZIAL, WHa(100nl) o F-olg ek, E9k=S MIBE(3X50mL) 2 FEakar, o
& f7l S5 FAUEF oA A=A, SEAZY. 2okd BEs A" ARvtEIH[100 WA 2007

A, & 6.0g(e] X2 61%). HPLC-MS(

=

4 A oD opdElelE/a = 1:0]% AASTh. v
W 5): R = 4.15%: n/z W = 379

51c) Mg 1-(5-(2-ZF o =23 d) g nd-2-2)-3-(HEE 2 )-1H-¢1 E-6-F =2 G o] E

HEID7 A(EdAdE223)Z285(0)(0.15g, 0.13mol), 2-FQ 23| dRE2H0.93g, 6.64mmol) = o &
(40mL)& oF=2 dj7]stoll DME(40mL) F-¢] 51b)(2.0g, 5.3mmol) B 2M ©AYEF §(5.3mL) ¢ EE
ZFetdth. AAE E/ES 90TAA 3AZE St 7HEE the, AlgtolE =g B oldeti ¥ HEER=E
w2 x50ml) o2 Al oJNg wFATA, AiEd AW ARvEEIHI[100 WA 2009 AT
tEzde/ast = 112 AAsin. WA AL FEr 2.0g(0]2A19] 96%). HPLC-MSC(¥W 5): R

b o

4.41%; w/z [WH]' = 394

51d) HE 1-(5--&Fo 2o ) A v d-2-)-3-(HE A I ) -1H-S1 E-6-7t5 A H | E

UZz2denl) 9o n-FEE2HSAHMZAH(77%, 0.98g, 4.38mmol)S UZFEZE2HEH(25ml) 52| 51c)(2.3g,
5.85mmol) ] W &Mo] A 7}FsGITt. *Mﬂ% %?&%2 Lo A 2A17F FF wykek s, Y EE 2 W EH(50m
Loz s|MA7]a, xs; SAFAUYE mL) 2 AF(Ix50mL) 2 AEH o= ATk, {7
= PANEF AolA HdzxA7aL, %E-W?% i?ﬁ‘a ARES F531a, o8 dY ZAZvEHI[100 WX

=
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200M 4] A7k yEZ2de F 2% g2 ZAST. WA 1A, & 2.2g(e] X9 92%). HPLC-
MSCH 5): R, = 3.38%; m/z [MHH] = 410

5le) 1-(5-(2-ZF o 29 d)dgnd-2-4)-3-(M &3 d)-1H-¢ E-6-7 =24t

EmL) T FAtsElE U448-E(0.34g, 8.05mmol)S THF/E(1:1; 40mL) <2 WE ox=HZ 51d)(2.2g,
5.37mmol) 9] Wy deNel| Hristar, HAE EIES Ao 1643 Bk wsisitt. §ulE FFskl Al
Astal, ZAFES E(20mL)ol &3l 1711, oAE opAlElo] E(2x20mL) 2 A HEUTE. A s T LUER
O % AHsATIAL, HEREMEH2X50mL) 02 FEAUT. 7] S5 FRESR oA dxA7|a, FEA

Atk WA A S8 1.8g(0]EX9] 85%). HPLC-MSCEH 5): R, = 2.6%: m/z [MHH] = 396

51f) (A=(5-C-FF e 23l d) v end-2-91)-3-(fE A 9 ) -11-$1E-6-9) (I Ze]d-1-%) m Ep=

EDC<HC1(115mg, 0.60mmol), 3Slo]=FA|WIZEo}Z(82mg, 0.60mmol), TlolAXZIo|Eolwl(0.35mL,
2.02mmol) % ¥ Z2]H(0.05mL, 0.60mmol)S TIEZZWeH(10ml) 52| 5le)(200mg, 0.50mmol)e] Wi T EFalof
A7Fskith. Whg EFES A4 16417 &< wRkek the, HEEEAE(4onl) &2 AT, F7] A
X3 d3tdny N (2x50m), F3F BRAFEAUESF £9(2x30m), E(30mL), B 94(30ml)E d&H o
Al A8t Pr*’F JAUER AelA dxA7]a, FEAHT. ARES i ZEReFEIHI[100 WA 2004
A7t vEEEde F 29 Weke ]2 AAs ek, WA 4. =8 65mg(o] &X]9] 28%). HPLC-MS(LH

5): Ry = 3.13%; m/z [M+H] = 449.1

jLHUmlo

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 9.03 (s, 1H), 8.78 (s, 1H), 8.02 (d, 1H, J = 8.2
Hz), 7.8-7.76 (m, 1H), 7.57-7.52 (m, 2H), 7.46-7.4 (m, 2H), 3.55-3.45 (m, 4H), 3.08 (s, 3H), 1.92-1.81
(m, 4H).

A AAe 520 _1-(5-@-FF e 2 d)J v d-2-2)-N N-t]f &l -3- (& A 3 d)-1}-N E-6-F - =oln| = (3}
SHE H3E 52)

HATU(158mg, 0.4lmmol), Tjo]AX=do|€o}wl(0.32ul, 0.4lmmol) 2 TWolI(THF 3 2M)(0.95nL,
1.89mmol)E Y FZZWEH(10mL) 3¢ 51e)(150mg, 0.38mmol)e] Ww Aerolo] H7lsla, AAE &S A

10

2ol AAZE Fob wRkelith. W ERES HEREveonl) e SMA7)aL, F3F Ay & (2x
30mL), X3} BRIFAUER £9(2x30mL), =(30mL),  F47(30mL) & xﬂﬂo}fﬂu} 71 s FUHEF B
oA A7, SEARG. FRes 2 ARrHEIY[100 WA 200M A AR7h HEREdAE F 2%

kg ]2 AASTE. WA 3A]. FE: 62mg(o] X9 38%). LC-MS(HH 5): R = 2.99%; m/z D] =
423.2

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.14 (s, 2H), 8.9 (s, 1H), 8.74 (s, 1H), 8.01 (d, 1H, J
=8.0 Hz), 7.76 (¢, 1H, ] = 8.0 Hz), 7.57-7.54 (m, 1H), 7.42-7.37 (m, 3H), 3.07 (s, 3H), 3.04 (s, 6H).

Halct.

shts ®le 53: 1-(5-(2-FFe = d) v yud-2-9)-3-( P 9 d)-N-(H Ee}slo] == Feh-3-9)-1H-Q1 =-
6-7FEobn| = (§Hd A4 53)

Olt

shebe We 53 WA 672 A AAlel 53 WA 670 whet FARSE Ao oA

WA A e 110mg(RFA Gl s o]Ex9) 47%). LC-MSCEH 5): R, = 2.93%: m/z [MHI] =
465.4

1H NMR (400 MHz, DMSO-d6, & ppm): 9.32 (s, 1H), 9.2 (s, 2H), 8.8 (s, 1H), 8.68 (d, 1H, J = 6 Hz),
8.04-8.03 (d, |H, J = 8.2 Hz), 7.88 (d, 1H, J = 8.1 Hz), 7.8 (t, 1H, ] = 7.2 Hz), 7.57-7.54 (m, LH), 7.47-

7.4 (m, 2H), 4.5 (bs, 1H), 3.92-3.85 (m, 2H), 3.76-3.71 (m, 1H), 3.65-3.62 (m, 1H), 3.08 (s, 3H), 2.23-

2.14 (m, 1H), 2.01-1.96 (m, 1H).

SitE Mo 54 1-(5-C-FF e =2Hd)In|d-2-)-N-HF-3-( g A9 d)-N-(H Ee}slo] =2 Feh-3-¢ ) -
1IH-Q1E-6-FHg 2ol = (3] A A4 54)
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WA A S 5emg(PFA R Ao tiE] o] E 29l 23%). HPLC-MSCH 5): R, = 3.0%: m/z [MHH] = 479

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 8.89 (s, IH), 8.74 (s, 1H), 8.02 (d, 1H, |
= 12.0Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.57-7.54 (m, 1H), 7.42-7.38 (m, 3H), 4.81 (bs, 1H), 3.97-3.94
(m, 1H), 3.84-3.82 (m, 1H), 3.75-3.71 (m, 1H), 3.63-3.57 (m, 1H), 3.08 (s, 3H), 2.21-2.19 (m, 1H),
2.95 (s, 3H, H,0 M= &l 7F= 3 ), 2.08-2.04 (m, 1H).

33E W3S 550 (1.4-tolAlw-1-9) (1-(5-(2-ZF e 2Hd) v d-2-d)-3-(H A 9 d)-1H-21 E-6-Y) Hl e}
= AlA 1 55)

WA A e 7omg(RhAE ©AlS] o o] Zx9] 29%). HPLC-MSCHHH 4): R, = 2.5%; m/z [MHH] =
478.2

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.14 (s, 2H), 8.89 (s, 1H), 8.73 (bs, 1H), 8.0 (bs, 1H),
7.76 (bs, 1H), 7.54 (s, 1H), 7.4 (bs, 3H), 3.59 (bs, 4H), 3.07 (s, 3H), 2.89 (bs, 4H), 1.76 (bs, 2H).

St WS 56 4-(1-(5-2-FF o2 d)In|d-2-4)-3-( A I d)-1H-S =-6-7tH ) I H 2} 21 -2-2 (¥
Al /kl;\]cq] 56)

W A g 13Img(RhA e Ao tha) o] 2] 72%). HPLCMSCHE 4): R, = 2.6%; m/z [MHI] = 478

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.96 (s, 1H), 8.76 (s, 1H), 8.05 (d, 1H, ]
= 8.0 Hz), 7.76-7.74 (m, 2H), 7.55 (bs, 1H), 7.46-7.4 (m, 3H), 4.11 (s, 2H), 3.72 (bs, 2H), 3.32 (bs,
2H), 3.12 (s, 3H).

ﬂ%% WS 57 1- (5 (C-ZFe =)y erd-2-91)-3-(E A 9 d)-N-(5-5 49 2| t1-3-9)-11-3 =-6-7}

WA A S 280mg(vhAE @Ale] oiE] o] X9 77%). HPLC-MS(HH 4): R, = 2.58%: m/z [MH] =

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.34 (s, 1H), 9.2 (s, 2H), 8.89 (d, 1H, J = 6.2 Hz), 8.8 (s,
1H), 8.04 (d, 1H, J = 8.1 Hz), 7.89 (d, 1H, J = 8.1 Hz), 7.8 (t, IH, J = 7.7 Hz), 7.67 (s, 1H), 7.59-7.54
(m, 1H), 7.47-7.4 (m, 2H), 4.67-4.64 (m, 1H), 3.62 (1, 1H, J = 8.0 Hz), 3.23-3.2 (m, 1H), 3.08 (s, 3H),
2.58-2.54 (m, 1H), 2.35-2.3 (m, 1H).

st e 58: 1- (5 -T2 d) v e d-2-9)-N-r| &l -3- (| DA 9] ) -N-(I] = 2] I -3-) - 1H-S1 =E-6-7}

52)ell it AAlek FARSHA 5le)oF 3E-HE 3-(WHol ) v Eejd-1-75 Aol E9] ofnj= AEH | o]o]
HeEzadg Fo EfIFoRopELcRe] dH T o sttt WA uA. F&r 100mg(whA =

Aol sl ol 2] 44%). LC-MSCH 4): R, = 2.58%; m/z [MHI]' = 477.9

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 8.88 (s, 1H), 8.74 (s, 1H), 8.02 (d, 1H, J
=8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.57-7.53 (m, 1H), 7.42-7.37 (m, 3H), 4.59-4.54 (m, 1H), 3.13 (s,
3H), 3.07-2.87 (m, 3H, & ¥3 sd 7184 ), 2.95(GH, & 93 g 7184 ), 2.8-2.74

(m, 1H), 2.04-1.83 (m, 2H).

e W 590 1-(5-(-EFemvd) e v d-2-9)-3-(ME A 9 d)-N-(F] Z 2] 9-3-)-1H-QlE-6-7H5 20}
J AAlel 59)

5le)ot 3u-4d 3-oprdEed-1-7R Aol ER25E ohn= AEY B HIERRvw Fo] EdETe R}
AﬂE{}ﬂ},} FTae BRE QARRE £539 A A & Gomg(PHA ) Al sl o] &9

26%). HPLC-MSCEH 4): R, = 2.58%; m/z [M+H] = 464.3
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1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.31 (s, 1H), 9.2 (s, 2H), 8.8 (s, 1H), 8.46 (d, IH, ] = 6.8
Hz), 8.03-8.01 (m, 1H), 7.86-7.78 (m, 2H), 7.58-7.54 (m, 1H), 7.47-7.4 (m, 2H), 4.37-4.33 (m, 1H),
3.08 (s, 3H), 3.01-2.9 (m, 2H), 2.79-2.66 (m, 2H), 2.03-1.98 (m, 1H), 1.74-1.68 (m, 1H).

shet WS 60: (I-(5-(2-=F e =) v e d-2-90)-3-(W &9 d)-11-21E-6-%) (1. 4-5 A opA| 4= ) v
Eh= (A Aol 60)

WA A, S 50mg(FhA Ut @Al e o] 2X9] 27%). HPLC-MSCEE 5): R, = 3.06%; m/z M1 = 479

1H NMR (400 MHz, DMSO-d6, 80°C, § ppm): 9.15 (s, 2H), 8.9 (s, 1H), 8.75 (s, 1H), 8.03 (d, I1H, J =
8.0 Hz), 7.79-7.75 (m, 1H), 7.58-7.53 (m, 1H), 7.43-7.39 (m, 3H), 3.78-3.66 (m, 8H), 3.08 (s, 3H),
1.87 (bs, 2H).

e M 61 1-(6-(2-FF 28I #n|d-2-9)-N-HE-3-(H DM I ) -1H-S1 F-6-FFg 2o = (3] 4

ot

Alef 61

WA A S 6Smeg(RhA GAlo] tis] o] EX e 33%). HPLC-MS(LH 5): R, = 2.93%; m/z [MHH] =
409.2

1H NMR (400 MHz, DMSO-d6, & ppm): 9.33 (s, 1H), 9.2 (s, 2H), 8.8 (s, 1H), 8.58-8.53 (m, 1H), 8.03
(d, 1H, J = 8.3 Hz), 7.84-7.72 (m, 2H), 7.59-7.54 (m, 1H), 7.47-7.4 (m, 2H), 3.08 (s, 3H), 2.83 (d, 3H,
J=4.4 Hz).

3etE WS 62: N-(AolFzx2auE)-1-(5--ZF 29 d)ygud-2-9)-3-(H a3 d)-1H-¢1 E-6-7} =
2ol = (3h AAd] 62)

WA A e Somg(RhAE WAl is] o] EX e 36%). HPLC-MS(LH 5): R, = 3.16%; m/z [MHH] =
449 .4

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.34 (s, 1H), 9.2 (s, 2H), 8.8 (s, 1H), 8.69 (t, IH, J = 5.4 Hz),
8.03 (d, 1H, J = 8.3 Hz), 7.86 (d, 1H, J = 8.4 Hz), 7.8 (t, 1H, J = 7.8 Hz), 7.59-7.53 (m, 1H), 7.47-7.4
(m, 2H), 3.2 (t, 2H, J = 6.1 Hz), 3.08 (s, 3H), 1.1-1.07 (m, 1H), 0.47-0.43 (m, 2H), 0.28-0.24 (m, 2H).

stgtE WS 63: 1-(5-(2-FF e 2ad)Fe]ng-2-9D)-N-(2-Fte] =F A o &) -3- (| P 5] ) - 1H-Q1 =-6-FH ~
o] = (FHAd AAf 63)

WA A e 95mg(RbA GAll is] o] EX e 43%). HPLC-MS(LH 4): R, = 2.66%; m/z [MHH] =
439.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.34 (s, 1H), 9.19 (s, 2H), 8.8 (s, 1H), 8.56 (t, 1H, J = 5.5
Hz), 8.03 (d, 1H, J = 8.3 Hz), 7.86 (d, 1H, J = 8.4 Hz), 7.8 (t, I H, J = 7.7 Hz), 7.58-7.54 (m, LH), 7.47-
7.4 (m, 2H), 4.75 (t, 1H, I = 5.6 Hz), 3.58-3.54 (m, 2H), 3.41-3.37 (m, 2H), 3.08 (s, 3H).

Shts WS 64: 1-(5-(2-FF e =3d) I ] tl-2-91)-N-(2-3} o] =5 Ao &l )-N-wf| &l -3- (| A 9] ) - 1H-Q) =
6-7hEobn| = (3Hd Ao 64)

WA 1A S 160mg(RhAE SAle] s o] &9 70%). HPLC-MS(HH 4): R, = 2.69%: m/z [MH] =
453.2

IH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 8.91 (s, [H), 8.73 (s, 1H), 7.99 (d, IH, ]
=8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.56-7.54 (m, 1H), 7.42-7.37 (m, 3H), 4.43 (bs, 1H), 3.64 (bs, 2H),
3.49 (bs, 2H), 3.06 (s, 3H), 3.07 (s, 3H).

[tk

shote WMo 65 1-(5-(2-FF 2 23d) 92| n Y -2-%) -N-(2-v| S A| o &) -N-w[ D -3- (| & A 9] ) - 1H-%1 = -6-7}
zoln| = (g A Al¢ 65)

WA 1A S 110mg(vhAE GAle] s o] &9 47%). HPLC-MS(H 5): R, = 3.12%: m/z [MH] =
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466.9

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.89 (s, 1H), 8.74 (s, 1H), 8.0 (d, 1H, J
= 8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.56-7.53 (m, 1H), 7.42-7.37 (m, 3H), 3.58 (s, 3H), 3.29 (s, 3H),
3.07 (s, 3H), 3.05 (s, 3H), 2.92 ( & ¥ 39 7} A, 1H).

shete W3 66: (1-(5-(2-ZF e =3 d) v e]r]d-2-9)-3- (A dd 9] d)-1H-$1E-6-%) ((R)-3-3} o] =5 A| 9] =2
H-1-9D) vl Ep= (3 AA] <l 66)

WA A 58 0.17g(ubAE SAle] thEl o] 29 73%). HPLC-MSCIHE 4): R, = 2.69%; m/z [WH] =

H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 9.01 (s, 1H), 8.74 (s, 1H), 8.01 (d, 1H, J
=8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.55-7.52 (m, 2H), 7.42-7.37 (m, 2H), 4.66 (bs, 1H), 4.34 (bs, 1H),
3.67-3.56 (m, 3H), 3.41-3.38 (m, 1H), 3.07 (s, 3H), 2.01-2.0 (m, 1H), 1.88-1.86 (m, 1H).

sHehe W3 67: (1-(5-(2-FF S 23 d) 9 e] ] gl-2-9)-3-(A P A 9] ) -11-915-6-9) ((S)=3-3}o| = 5 A 9] £ 2]
1= dEl=(3HA A 9 68)

o, [t

1=

WA A, S8 0.1g(vbA Ao o o] Ex|9] 43%). HPLC-MSCHHH 4): R, = 2.675: m/z [MH] = 465

1H NMR (400 MHz DMSO-d6, 100°C, § ppm): 9.14 (s, 2H), 9.01 (s, 1H), 8.74 (s, 1H), 8 (d, 1H, J =
8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.56-7.5 (m, 2H), 7.42-7.4 (m, 2H), 4.67 (bs, 1H), 4.33 (bs, 1H),
3.71-3.64 (m, 2H), 3.55 (bs, 1H), 3.42-3.38 (m, 1H), 3.07 (s, 3H), 2.01-1.83 (m, 2H).

P 2Ad M3 68 (R)-3-otn =y Edd-1-2)(1-(6-Q-ZF 29 d) v gud-2-A)-3-(HE A 3 d)-11-<]
6= EL=(3}5E HE 68)

it

68a) (39)-1-(1-(5-(2-ZF =9 d) I d-2-2)-3-(ME A 9 d)-1i-AE-6-7t R ) I S d-3-A  4-v =l
A FY | E

ety dE2e}o]=(0.32mL, 4.12mmol) ¥ EZd"Eolwl(1.56mL, 10.29mmol)S 5TColA ©EZ 2w EH(15mL)
9o A 67(1.6g, 3.43mmol)<] &Ao H7lslgitt. AAE TFES Ao 2417 FoF wwd v,

of Fojdxy, yIFR2Heh(2x4iml)oR2 FEGT.  f7] S5 FAUEF oA AdxA7a,
FRES U4 43 AzRviEady[Ades) gEE2dd T 3% WEe ]2 gAsltr. WA aiA),
1.5g(c] 2219 80%). HPLC-MSCHHH 4): R, = 2.93%; m/z [M+H] = 542.9

Q

[}
22 60CoIA 247 Bk LA, F9 LRz AN Fol, g EFEL Bol Foy
EH(3X30mL) o2 FE3IFT.  #77] A4S FMUEF oA dAxzA7a, sFAAY. IARE
ARnEaY (A7t gFEEdE F 2.5% WeEL ]2 AASgT. WA ux. F
HPLC-MS(HF 4): R, = 3.04%; m/z [MHH] = 490.2

68c) (R)-3-opn| =] Fe]d-1-91) (1-(5-(2-FF e 23| ) vl e]n| d-2-91)-3-(WF H 9] ) -11-$1E-6-Y ) vl Eb+=

FArsl2EHE(0.16g; 205 3%) S ol= ti7)sle]l WES(10ml) ¢ 68b)(0.42g, 0.85mmol)oll 7}t
AR EFEES Fh FHIOEN HES ALEEY] 247F BoF 2347 tg, AglolE sjl=E Ea) oy
Z )

)
H = o
itk AAE AF3ste] FFA7IL, FFRES TS HPLCE AT, WA 314, & 45mg(o]&x|e

11%). HPLC-MSCHMH 4): R, = 2.47%; m/z [M+H] = 464.3

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 9.01 (s, 1H), 8.74 (s, 1H), 7.99 (d, 1H, J
= 8.0 Hz), 7.76-7.73 (m, 1H), 7.54-7.49 (m, 2H), 7.42-7.38 (m, 2H), 4.11 (bs, 2H), 3.67 (bs, 2H), 3.21
(bs, 1H), 3.07 (s, 3H), 2.09-1.28 (m, 4H).

A A 69: (R)-(3-obr|d] E e 9-1-9) (1-(5-(2-EFF e 29 d) I 2| v d-2-9)-3- (P £ ) -1H-2 &~
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)W E= (ke WS 69)

(i

e

A 31EEL 68a)2Z5-E 3719 38t dAlZ F5EHAY. Al @AM, 3EE 68a)E n-FEREZHISA IR
S AHE5te] ASste WEAESR ASAFY. o], WEAHAES oA E=IUEFH WHEAI7|A o]F 1A
68b) = 68c) Z}ztil FALSHAl AFAIZAT. WA x|, S8 7omg. HPLC-MS(HH 4): R, = 2.72%; w/z

o ﬂ:

fto m&

n
[MtH] = 479.9

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.19 (s, 2H), 9.01 (s, 1H), 8.91 (s, 1H), 7.99 (d, IH, §
= 8.0 Hz), 7.79-7.76 (m, 1H), 7.6-7.54 (m, 2H), 7.43-7.38 (m, 2H), 3.67-3.63 (m, 2H), 3.53 (bs, 2H),

3.35 (s, 3H), 3.21-3.18 (m, 1H), 2.04-2.01 (m, 1H), 1.7-1.64 (m, 1H), 1.28 (bs, 2H).

A AAe 700 4-B-(E A9 H)-1-(5- I 2] P -2-%) -1H-Q1 =67t ) 9] o e} 1 -2-2- (S}t WS

-3
(=]
N

AAle 520 sl Z1AE wlel fFARSE WA o g 3-(WEMdyd)-1-(5-H 93 | Hd-2-U)-1H-S1 E-6-F} 5 A Ak
(200mg, 0.53mmol) ¥ ¥ #H&}A-2-2(64mg, 0.63mmol) . ZH-E A3, =AM 11, 48: 148mg(°] &%

o] 61%). HPLC-MS(*8 4): R, = 2.6%; m/z [M+H]+ = 460.3
IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.24 (s, 2H), 8.97 (s, 1H), 8.75 (s, 1H), 8.04 (d, 1H, J

= 8.0 Hz), 7.86-7.84 (m, 2H), 7.74 (bs, 1H), 7.59-7.55 (m, 2H), 7.51-7.44 (m, 2H), 4.12 (s, 2H), 3.73-
3.71 (m, 2H), 3.32 (bs. 2H), 3.08 (s, 3H).

S AAe] 71 (A-(5-(2-ZF e 23 d) I ] g-2-¢)-3-(HEH 3] D) -1H-N=-6-) ((H-2-(HFEA| W EH I =
Zld-1-HrEl=(S}3E HE 71)

HATU(144mg, 0.379mmol, 1.59%) = tolAZ2Ho|do}w1(0.13ml, 0.759mmol, 3.09%)S Ao F
DMF(10mL) 2] 3}3HE 51e)(100mg, 0.253mmol, 1.0%9%) E (S)-2-(wE5AWE) I &2 €(0.02mL, 0.303mmol,
1.298) 9 wnkg goo] st whg EES 308 59 wwdk v, Waemb)E SAAY. A
Ad aAE oAFAAS A, ARAHG. WA A & 110mg(o]EX1<] 88%). && Wl 143 A
146°C. HPLC(HH 1): R, = 10.03%

IH NMR (400 MHz, DMSO-d6, § ppm): 9.36 (s, 2H), 9.24 (s, 1H), 9.21 (s, 1H), 8.07 (d, ] = 8.3 Hz,
1H), 7.80-7.70 (m, [H), 7.58-7.39 (m, 4H), 4.35-4.30 (m, 1H), 3.65-3.29 (m, 7H) 3.09 (s, 4H), 2.05-
2.00 (m, 1H), 1.88-1.84 (m, 1H), 1.72-1.1.66 (m, 1H).

shetE W 72 WA 85 A ATl 72 WA 850l whE fAbe Ao gHsksitt.

e HE 720 (1-(6-(2-ZF e wdd)ygnv-2-9)-3-(H e A9 d)-1H-¢1 E-6-Y) (4-HEA  H g &
) v El= (A 2A o 72)

WA 1A & Temg(o] X9 40%). &8 WH: 163 WX 156TC. HPLC(HEH 1): R, = 9.60%.

1H NMR (400 MHz, DMSO-d6, 3 ppm): 9.18 (s, 2H), 8.91 (s, 1H), 8.78 (s, 1H), 8.03 (d, J = 8.4 Hz,
1H), 7.80-7.76 (m, 1H), 7.56-7.55 (m, 1H), 7.46-7.39 (m, 3H), 4.15-3.90 (m, 2H), 3.64-2.52 (m, 1H),
3.50-3.42 (m, 1H), 3.26 (s, 3H), 3.08 (s, 4H), 1.90-1.80 (m, 2H), 1.51-1.42 (m, 2H).

e s 730 (I-(5-2-FFe =2id)J e d-2-9)-3-(A DA 9] d)-1H-S1=-6-%) (4-sle| =F A 9] 7 2] &l -
)l Ep= (RHA A e 73)

b b

e

Wil 31 A, 48 100mg(e] X2 82%). |8 WHl: 196 WA 200C. HPLC(WH 1): R, = 8.51%&.

1H NMR (400 MHz, DMSO-d6, & ppm): & 9.18 (s, 2H), 8.91 (s, 1H), 8.78 (s, 1H), 8.03 (d, J = 8.1 Hz,
1H), 7.80-7.76 (m, 1H), 7.62-7.51 (m, 1H), 7.49-7.37 (m, 3H), 4.77 (d, ] = 4.1 Hz, 1H), 4.30-3.90 (m,
1H), 3.80-3.70 (m, 1H), 3.71-3.50 (m, 1H), 3.30-3.20 (m, 2H), 3.08 (s, 3H), 1.90-1.60 (m, 2H), 1.50-
1.30 (m, 2H).

shgteE WS 74: @o-tvdr=Een)(-(5-C-FFe 2l ) en d-2-90)-3-(ed 39 )-11-%1E-6-9)
Heb= (3 A 74)
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1=

WA A, & 9omg(o]EX]2 81%). |-§ WSl 206 WA 209C. HPLCCE™H 1): R, = 9.77%

1H NMR (400 MHz, CDCI3, § ppm): 9.07 (s, |H), 8.95 (s, 2H), 8.82 (s, 1H), 8.02 (d, J = 8.0 Hz, 1H),
7.54-7.43 (m, 2H), 7.42-7.32 (m, 3H), 3.81-3.60 (m, 6H), 3.08 (s, 3H), 1.26 (s, 6H).

sE MS 750 1-(5-(2-FF e 2ud) v v 9-2-9)-3- (M E A 9] ) -N-(F A &-3-9)- 1=V E-6-7H 20 ]
Z(SHA AAld 75)

WA 1A & 100mg(o] X2 88%). B8 Wl 236 UX] 240C. HPLC(WH 1): R, = 8.90+.

1H NMR (400 MHz, DMSO-d6, & ppm): 9.36 (s, 1H), 9.24-9.20 (m, 3H), 8.82 (s, 1H), 8.07 (d, J = 8.3
Hz, 1H), 7.91 (dd, J = 8.4, 1.6 Hz, 1H), 7.82-7.78 (m, 1H), 7.62-7.51 (m, 1H), 7.48-7.34 (m, 2H),
5.08-5.033 (m, 1H), 4.81 (t, J = 6.9 Hz, 2H), 4.66 (t, ] = 6.4 Hz, 2H), 3.09 (s, 3H).

ot

StE WS 760 4-(1-(-C-FFe w2 d)ygud-2-)-3-(wEd 3 d)-11-S1=-6-FI B d)-1-m & 3] H| 2} x] -
2-2(3tAd A AH 76)

WAl 51|, & 156mg(o]EX]2] 83%). &8 WSl 244 U1X] 248C. HPLC(HH 1): R, = 8.67+

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 8.98 (s, 1H), 8.81 (s, 1H), 8.07 (d, J = 7.6 Hz,
1H), 7.80-7.76 (m, 1H), 7.55-7.48 (m, 1H), 7.48-7.37 (m, 3H), 4.20-4.15 (m, 2H), 3.71-3.68 (m, 2H),
3.41-3.44 (m, 2H), 3.09 (s, 3H), 2.89 (s, 3H).

3tE WMe 77: (A-(5--ZF 2 d) v d-2-)-3-( e 3 ) -1H- E-6-) (R)-2-(HFZA| HEH 9] =
g d-1-D)dEl= G AA]d 77)

WA AL g8 85mg(o]lEA19 56%). 8§ Wl 93 WA 96°C. HPLCCE™ 1): R, = 9.98%
1H NMR (300 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.99 (s, 1H), 8.79 (s, 1H), 8.03 (d, J = 8.2 Hz,
1H), 7.82-7.76 (m, 1H), 7.62-7.33 (m, 4H), 4.41-4.31 (m, 1H), 3.75-3.59 (m, 1H), 3.48-3.34 (m, 5H),

3.21-2.91 (m, 4H), 2.12-1.61 (m, 4H).

i3t s 78: _(A-(5--ZF e mad) v efv]d-2-9)-3-(H & 9] ) -1H-21=-6-%) (R)=2-(3} o] == A 1]

E) ] EelR-1-9)) v]ebi= (54 AAle] 78)

WAl 1], & 150mg(o]EX2] 41%). &8 WSl 163 WX 166°C. HPLC(HH 1): R, = 9.10+%
1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.99 (s, 1H), 8.81 (s, 1H), 8.02 (d, J = 8.0, 1H),
7.81-7.75 (m, 1H), 7.59-7.52 (m, 2H), 7.46-7.39 (m, 2H), 4.91-4.78 (m, 1H), 4.39-4.15 (m, 1H), 3.71-

3.62 (m, 1H), 3.56-3.48 (m, 2H), 3.43-3.31 (m, 1H), 3.09 (s, 3H), 2.10-1.65 (m, 4H).

e WMo 790 _(-(G-@-FFezad)d e d-2-9)-3-( g A 3] d)-11-91E-6-%) ((S)-2- (3| =5 A o]

DI Eed-1-%) v eh= (S A Ao 79)

1=

A A, & 120mg(e] ZX19] 66%). S-§ WS 133 WA 137C. HPLC(HWH 1): R, = 9.03%
1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.99 (s, 1H), 8.78 (s, 1H), 8.02 (d, J = 7.7 Hz,
1H), 7.79 (t, J = 7.5 Hz, 1H), 7.58-7.40 (m, 4H), 4.84 (s, 1H), 4.23-4.20 (m, 1H), 3.65-3.36 (m, 4H),

3.09 (s, 3H), 1.98-1.90 (m, 3H), 1.72-1.67 (m, 1H).

S3he M3 800 (1-(5-(2-Z# 0 2 d) 9] 2] 1-2-91)-3- (W & A 5] )~ 11-3) -6-91) (R)-3-8 o] = 5 A] 9] o ]

T ot

—1-9) vl epe= (A A <] 80)

e

Wil 31 A SE 130mg(el X9 71%). &8 W9l 213 WA 216C. HPLC(H™ 1): R, = 8.86+%
1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 8.92 (s, TH), 8.78 (s, 1H), 8.03 (d, ] = 8.1 Hz,
IH), 7.81-7.76 (m, 1H), 7.59-7.53 (m, 1H), 7.48-7.33 (m, 3H), 5.12-4.75 (m, 1H), 4.33-3.75 (m, 1H),

3.62-3.41 (m, 2H), 3.08-3.06 (m, SH), 1.95-1.72 (m, 2H), 1.51-1.39 (m, 2H).

sHHE Ws 81 (I-(5-(-EFezvd) e v d-2-9)-3-(ME A 9 d)-1H-91E-6-9) ((S)-3-3f o] =5 A] ¥ 5| €]
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-1l eh= (3 Aol 81)

WAl 51 A, & 95mg(o]lEX9 52%). &8 ¥l 220 WX 224C. HPLC(HYH 1): R, = 8.93%.
1H NMR (400 MHz, DMSO-d6, § ppm): 9.16 (s, 2H), 8.92 (s, 1H), 8.78 (s, 1H), 8.03 (d, J = 8.1 Hz,
1H), 7.80-7.76 (m, 1H), 7.58-7.53 (m, 1H), 7.48-7.32 (m, 3H), 4.98-4.79 (m, 1H), 4.22-3.87 (m, 1H),

3.55 (s, 2H), 3.08 (s, 3H), 2.98-2.49 (m, 2H), 1.88-169 (m, 2H), 1.44-133 (m, 2H).

E HE 82 (1-G6-@-FFe2dd)d2nd-2-2)-3-(w &A1 d)-11-91E-6-Y) ((R)-3-w EA| 3] =2 d-

3]
-l Eb= (3 AA] el 82)

—

N

2

J=s)
1=

A, FE 9Img(o]EX9) 38%). &§ WY 101 WA 104C. HPLCOHEY 1): R, = 9.34%.

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 9.02 (s, 1H), 8.79 (s, 1H), 8.03 (d, J = 8.1 Hz,
1H), 7.80-7.70 (m, 1H), 7.58-7.52 (m, 2H), 7.49-7.37 (m, 2H), 4.04-3.93 (m, 1H), 3.68-3.35 (m, 4H),
3.26 (s, 1H), 3.16 (s, 2H), 3.09 (s, 3H), 2.02-1.97 (m, 2H).

sh3tE WS 83: 1-(5-(C-FF e 2uld) v end-2-91)-3-(W & 9] ) -N-(F A &-3-A v &) - 1H-C1 =-6-F}5

ol = (A A Ao 83)

WAl 1], & 100mg(o]EX]9] 85%). &8 WSl 209 WA 212C. HPLCCEH 1): R, = 8.82+.

IH NMR (400 MHz, DMSO-d6, § ppm): 9.33 (s, 1H), 9.20 (s, 2H), 8.80 (s, 1H), 8.75-8.73(m, 1H),
8.04 (d, J = 8.3 Hz, 1H), 7.90-7.74 (m, 2H), 7.61-7.54 (m, 1H), 7,49-7.35 (m, 2H), 4.67-4.64 (m, 2H),
4.39 (t, J = 6.0 Hz, 2H), 3.66-3.53 (m, 2H), 3.31-3.14 (m, 1H), 3.08 (s, 3H).

FE HF 84: (1-6--ZF 2 =2dd) v gnd-2-2)-3-(A &3 d)-1H-205-6-2) (R)-2-HE L EZZ] )
WER= (3] A Ao 84)

WAl 1A & 80mg(e] X9 67%). &8 W9 208 WA 211TC. HPLC(W™H 1): R, = 9.57%

1H NMR (400 MHz, DMSO-d6, & ppm): 9.19 (s, 2H), 8.94 (s, IH), 8.79 (s, |H), 8.05 (d, J = 8.1 Hz,
1H), 7.82-7.65 (m, 1H), 7.57-7.3 (m, 1H), 7.49-7.38 (m, 3H), 4.49-4.21 (m, 1H), 3.98-3.41 (m, 4H),
3.27-3.12 (m, 1H), 3.08 (s, 3H), 3.05-2.71 (m, 1H), 1.19-0.9 (m, 3 H).

shets W 85: (1-(5-(2-FF e = d) v v el-2-9)-3-(d A 9 d)-1H-S1E-6-) ((S)-2-md =2 )
HEp= (R Al el] 85)

WAl 1], & 80mg(o] &A1 67%). §& W9 2056 WA 208C. HPLC(H™H 1): R, = 9.644

1H NMR (400 MHz, DMSO-d6, § ppm): 9.16 (s, 2H), 8.90 (s, 1H), 8.76 (s, 1H), 8.01 (d, J = 8.1 Hz,
1H), 7.77-7.73 (m, 1H), 7.51-7.43 (m, 1H), 7.461-7.36 (m, 3H), 4.45-4.19 (m, 1H), 3.95-3.61 (m, 2H),
3.58-3.41 (m, 2H), 3.05 (s, 5H), 1.2-0.9 (m, 3H).

86a) (1-(5-(4-3lo]l=ZA s d)d elnd-2-2)-3-(HEE] 2 )-1H-¢1E-6-) (R EZ ) - e}

4 1D A (-G-EREY N d-2-U)-3-(HEE 2)-11-915-6-Y ) (2 & 2] =) v E}=(400mg,
0.923mmol) % 4-3lo]==A1Hd HEAH(153mg, 1.108mmol) o E e H
(o] Z=X]9] 68%)

o,
o
o,
32 1
)
ot
M
_1>,
k]
__)&l
-
o
[N}
o
o
=
G

1H NMR (400 MHz, DMSO-d6, & ppm): 9.76 (s, 1H), 9.15 (s, 2H), 8.88 (s, 1H), 8.34 (s, 1H), 7.71-
7.67 (m, 3H), 7.36 (dd, J = 8.0, 1.4 Hz, 1H), 6.93 (d, ] = 8.5 Hz, 2H), 3.70-3.60 (m, 8H), 2.52 (s, 3H).

86h) (1-(5-(4-3lo|EFAA ) F e n]d-2-9)-3-(HEH 7 d)-1H-1 E-6-%) (L EZ 2| =) W El=

n-SF 22 HZAEH(134mg,  0.5022mmol,  0.8FF)E  0TCdA  YSZ2Weh/DNF(10:1;  22mL) F<
86a) (280mg, 0.6278mmol, 1.09=F)e] wdbyl oo H7lslar, §qE o] XA 1AZE 5 wEkelgith. o]
E] E =

+ =
To9ke EFES gZEadadeoml) oz M, ¥3F GELAUEF &9 2 Az AHsta, R
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FAUEF AollA AxAT.  8ulE st AAstaL, AFES SN0z oY opH | ES AEE}
of £58& TLC= AAskaltt. WA 34, & 65mg(o]&x]9] 21%)
1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.80 (s, 1H), 9.21 (s, 2HD), 8.93 (s, 1H), 8.76 (s, 1H), 8.04 (d,

J=8.1Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.41 (dd, J = 8.2, 1.5 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 3.80-
3.49 (m, 8H), 3.07 (s, 3H).

4 AAe 87 (1-(5-(2-FF L2 Y)Y e v Hd-2-9)-3-md-1H-¢15-6-9) (B2 Fe] ) vel= (53 i
87)

25 (11) obAlH o] E(8mg, 0.036mmol) Z FAFEE A (42mg, 0.072mmol) S o}= tir|slel] 4 THF(5mL) =

9 2-F22-5-(2-ZF¢ 27 d)3 v d(150mg, 0.72mmol), (3-WE-1H-A5-6-9)(RLE2Z| w) e
(176mg, 0.72mmol; R 2ZY L 3-wE-1H-¢E5-6-7I5 2402 e FA4E) 2 eabA4(422mg, 1.29mmol) 2]
folo] H7FETt. WS EFES 120CoA 1A17F B¢k wlolma sz e, ALoz WziAFl Fo |

=g Artsta, =S o oMHelE@XmL) 2 FEAY. S+ A=vtEI Y [Hert, eI} 25%
WA 75% AE obAlElolE]® AAlstel x4 3q=s WA uARAM 5T g8 185mg(olEA9] 62%).

HPLC-MS: m/z [MHH] = 417.1

(

Hd Ao 88: (3-ol"l-1-(5-(2-FF e =ad) I e]r]e-2-2D)-1H-¢1E-6-9) (L=F e w)-repe=(3ete HE

I

&

88a) 1-(6-(RE=Z¥-4-7}tH d)-1H-¢1 E-3-A) o E}+=

1-(6-(REZH-4-7tRd)-1H-A 5-3-) o EF=(717mg, 3.1lmmol)S T|ZE=2Zd|e(15ml) 9 A3t FnHF
(913mg, 6.85mmol) E olAlEl ZFZe}o]=(0.24mL, 3.43mmol)e] &oNo] H7lslgct. A2oA] 18A17F EoF W
el Sof] | B(50mL) & H7Fsta, EFES oE oM HO|E(2XE0mL) 2 FEIIT. #7] 5 FMYEF A

oA AXAZ I, FEAZAT. 9B uH . F8: 730mg(o] 229 86%). HPLC-MS: m/z [MHH] = 273

88b) (3-o8-1H-91E-6-) (REZ7 ) HEl=

O EAH(1.53mL, 26.8mmol) H ol€-E(50ml) T 1-(6-(REEZFH-4-7}RH)-1H-AE-3-Y) N E}F=(730mg,

2.68mmol )< 10% Pd/C(285mg, 0.27mmol)&] EA|3}el] A2 7247+ Feko] o]of 50 coﬂH 3AZE F9F A8t

Al AT, A2ow YziAZl $o, dgAS Ago]E oA oFsta, olerE® MASTH.  fulE S
A

i, AREE BT P UEEedgon wEHon BASHAZL. WA wA. S8 228ng(c]EX9)

Ol-ﬂ FE

33%). HPLC-MS: m/z [M+H]™ = 259

88c) (3-old-1-(5-(2-FF 23 d) J | nd-2-%)-1H-Q1=-6-%) (R = F 2] ) v B =

AAd 87el WEk A FAFSIA 88b)(100mg, 0.39mmol) P 2-FEE-5-(2-ZF ¢ Z¥d) 3 g7 (81ng,
0.39mmol) .25 E FE=31glch, WAl 1A, 45 115mg(o]EX19] 69%). HPLC-MS: m/z [MHH] = 431.2

3 Aol 89: (I-(5-(2-FF e =23d) v e d-2-)-3-m =& -1H-$1E-6-) (1, 3-S5 APA H-3-A ) v e} o= (3§
= $% 89)

89a) Mg 1-(5-(2-ZF e 2¥ )y glud-2-2)-3-mEl-10-21 E-6-F} 4 g o] E

J%%(l 61g, 11.6mmol) = DMAP(0.18g, 1.45mmol)E F<= DMSO(10mL) ¢ W¥ 3-WE-1H-Q=-6-7154
JolE(1.1g, 5.8lmmol) 2 2-F2&2-5-(2-ZF o =dd)-Ignd(1.21g, 5.81mmol)<] %%"011 797}5}913}.
ﬂe oocoﬂ*i IARE FF wgkgk o, Aeow WAL, AESHA uvhE E(100mL)ell A48 Fold
At AR wAE A A, B2 AFHEa, W Fol ARAIHT. @@ uA. 8 1.89g(80%

2 o}:o = rVﬂ

D

14 42). HPLC-MS: m/z [M+H] = 362.

ot
1o

89b) 1=(5-(2-=F 2 29 d) vl e]v]¥-2-9)-3-r & -11-9) E-6-7}15 44t

FAsteE A43HE(293mg, 6.97mmol)S W EFES-(10mL), THF(10mL) % E(GmL) 9 o]~HEZ xxa)(504mg,

L40mmoD)el §obel Arkshar, EGES LA 7247 B wsgch. #7] §008 gl AR,
B2 @rheta, isﬂ_wa geld e @ g oldHelER AHSAT. olF, £4 42 N AN FoS
Arhske] pil ~30.% S, BE AL oW opAlHelER FESTh. @B 47 F2 FUAw
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[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]
[0791]

[0792]

[0793]
[0794]

[0795]
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FFES EFA 49 gIFEadeer FASFAAL. IFF 2AE tolAZad JdEHER dsiry|a, o3
3la, tolaZ2 oHER AFstdvr.  @EM mA. =8 388mg(86% 33 4%).  HPLC-MS: m/z
[M+H] = 348

89¢c) (1-(5-(2-=Z o =) I gnd-2-9)-3-w &-1H-2E-6-2) (1,3-2 AL X H-3-2 ) W E} =

EDCXHC1(109mg, 0.57mmol) % 1-8lo]=EA]-7-o}x}HIZE g o}Z(17mg, 0.12mmol)E TIFEZ=ZW|E(2nl) 9
AF 89b)(200mg, 0.50mmol), 1,3-AFAH(43.1mg, 0.50mmol) % tlo|AZ 2o "o} (0.13mL, 0.74mmol)e] &
e Hrtsta, g LFES HA-2oA 18AIZE FF wdtelitk. §ulE FHAITA, AHES A AZ0E
g [z, Ay 5 JH 100% o|lg olAH o E]Z AASTE. WA 1A, $&: 5lmg.  HPLC-MS: m/z

[M+H] = 417.2

S Ao 90: 1-(65-(2-ZF e 2y )T 2lu]d-2-9)-N-(3-3lo| = EA| > 2 H)-3-1 & -][|-Q1 E-6-F g Holn| =
(33HE W3 90)

s

=3pgdch, WAl 1A, S8 67mg(o]E X9 33%). HPLC-MS: m/z [M+H] = 405.2

n

IS 89c)oll Al FAME 2 A
B A 91 (5.5-THE-1,3-2A A H-3-2) (1-(5-(2-ZF 2 2 Hd) v g v g-2-2)-3-1 & -1H-¢1 S-6-
HdEl=(S5E HE 91)

89c)3loll 1A Hret FAFE WAoo ® FHEAAR 89b)(350mg, 1.0Immol) 2 2,2-tyw|E-1,3-2AFAH(230mg,
2.00mmol) ©. 2 EE AT, WA 1A, 58 250mg(0]E X9 56%). HPLC-MS: m/z [MHH] = 445.2

ut
5,
e

A _AAd 920 1-(5-(2-ZFQ )9 2] -2-9)-N-(3-&o]| =5 A -2, 2-H D 2 2 3 )-3-w " -1H-3] =~

6-71 2 ol E(BHEHE WE 02)

B4 SRS HUET U5 012 A4S AT AF WA TARRA FESUT. WA 2A, 5
100mg(°] &%]2] 23%). HPLC-MS: m/z [M+H]+ = 433.2

SHA Ao 93: 4-(1-(5-(2-ZF e =Hd) v eud-2-2)-3-1E-1H-A E-6-7tE D) F 2} 1 -2-2 (33t E WS
93)

4 89c)e] A A9 GAFEAl BAderATE. WAl mA|. 48 S5mg. HPLC-MS: m/z [MHH] = 430.2
H

37 & 20 AAE e} 2e B

(& 2]
HIE | =9 EEEE]
AS [M+H]"
94 1-(0-G-C-2F 237 d-2-D)-3-7D-1H-AF~-6- | 4302
FrR ) E Egtstol =23 8l v d-4(1H)-2
95 N-(Arel 222 v 2)-1-(5-(2-SF 2 ZHd)x g v 5l-2-d)- 4432
3-vlL-1H-A B -6-7FEzotul =
96 1-(6-C-FF e zA DS M d-2-A)-N-{(1- 459.2
stol = ;A Abe) 2 2 A )M R)-3- I R-1H-AFE-6-7HF 2olv] =
97 N-Ao]|F 28U -1-(5-(2-FF =29 d)da v d-2-4)-3-9&~ | 4292
1H-91E-6-7t 2 2olul =
98 1-(5-(2-FF =2 D)% 27 d-2-U)-N-((1- 445.2
ste] 2 & Al Abo] E =t | Wl @)-3- 7 G- 1H-1 Z-6- 7} molm] =
at7] 3 30 AAlE Hhel B2 FEE WS 99 WA 1402 ah7] dubHQl g whet dskalvh:
EDC<HC1(150 pmol) % —folAX A Eoll(380 umol)S HZEZEWEUnL) F9 1-(5-(2-ZF 2=
awmum—z—cg)—s—uﬂva - og% 6-71222H100 mol) % Bho] =HAMZE o (30 umol )] Bolel] 7}t
i, EFES AL 15687 St whkelglth. AAg obdl(125umol) S H7bshaL, WhE E3FES AddA 16
AZE Bk msigith. E3 vbayER £9(2.5m) S kg o8 wes TEA|, EEES UF
ZRYEEX3mL) o2 FE[T.  SrE fdstdl AAS A, FFES EFE HPLCE AAste] nigrzg 8t
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[0796]

[0797]

FEg Azt
[% 3]

sgE | 39ER B E]

kA IM+H]

99 OHAE H-1-A(1-(6-(2-FF 229 d)3 2 D-2-¢)-3-v2-1H- | 387.2
AE-6-D)eEl=

100 N-olg-1-(5-2-&F 2 2d DAV d-2-9)-N,3-2-1H- | 3892
AE-6-7H 2ol =

101 (1-(5-C-FF 225D v d-2-4)-3-A - 1H- A E-6- 401.2
) d-1-B)vlleh=

102 |[NN-Oelg-1-6-C-EF22n DA nd-2-)-3-vd-1H~ | 4032
PE-6-7HE 2ok =

103 1-(6-(2-EF 2 27Y)7 2 v d-2-A)-N-(2-3te| =5 A o &)~ 405.2
N,3-tHg-1H-AE-6-7HF 2ol =

104 1-(5-(2-FF 2 2dd)7 v d-2- D)-N-(2-9 S| F)-3-w =2~ | 4052
1H-AE-6-7HE 20w =

105 [ (1-(5-(2-BF L=z DAY n d-2-2)-3-d-1H-AE-6- 4152
Ay gd-1-D)H eh=

106 | (1-G-C-Z22 24D drd-2-D)-3-12-1H-AE-6- 4172
EE2EZF =) ERE

107 1-(6-(2-EF 229 d)7 2| d-2-Y)-N-B-vFA ==23)-3- 419.2
AL -1H-QE-6-7HE20p =

108 1-(6-2-EFR 2 v D-2-4)-N-(F&-2-d = =)-3- 4272
HE-1H-AE-6-7HE20lv| =

109 1-(6-2-FF2 =AD" d-2-2)-3-A2-1H- A E-6-L)(4- | 430.2
v g = A 2zl -1-2)El ek

110 (1-(6-(2-EF 22D gnD-2-4)-3-"2-1H-AE-6-9)(3- | 4312
stel =5 FH g d-1-d)v ek

111 1-(6-C-EF22AD)THnD-2-9)-3-"L-1H-AE-6-4)3- | 4312
AR REE ) e

112 1-(5-(2-&F22dd)= v 2-2-4)-3-7<d-N- 4312
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[0798]

SIRE | HFES EREE]

s [M-+H]"
(HEZSt | =25 T-2-A)MD)-1H-IE-6-FHE=olm| =

113 1-(5-(2-2F 22 )3 d-2-4)-3-2-N-(A Ee}sto| =2 | 431.2
2H-3&-4-Y)-1H-AE-6-7HE20bn =

114 1-(6-(2-EF 2 = d)F =l v d-2-9)-N-((1- 431.2
Ol EZ A L] ZR R R)H ) -3-H - 1H-AE-6-7H 5 2=0n =

115 | N-(2-("=gotrl=)-2-S2 e E)-1-(6-(2- 432.2
2o uvdY)drd-2-9)-3-¥2-1H-QE-6-7HF20}nl =

116 N-—(d g olr =)ol d)-1-(6-2-EF e 2 d)s 2w d-2-U)- [ 4322
N,3-H 98- 1H- A E-6-7}Folul=

117 1-(6-2-2F 22D D-2-Y)-3-7 L~ 1H-AE-6- 433.1
A)(El e B2 x)uels

118 1-(5-(2-&F 2 25 Y)7 2| u|d-2-2)-N,3-Hw 2-N~(F] 2} D -4~ [4382
W)-1H~AE~6-HF 20w =

119" [1-6-e-EFezdAd)Aud-2-D)-3-A2-N-(A -4~ 4382
A )-1H-AE-6-7HF=olu| =

120 [1-(6-2-EFe AU d-2-D)-N-(F2-2-LeD-N,3- | 4412
A 2-1H-AE-6-7t5=0tu =

121 [(R-G-FHelr =) gd9-1-D)1-6-(2- 4442
2oz uY-2-2)-3-d2-1H-AE-6-D) el eh=

122 [@-29e-1-DA-6-C-EF2A DA rd-2-4)-3- | 4442
o2 -1H-AE-6- L)l eh=

123 [(Q-6-C-EFe=ADT A D-2-D)-3-9 - 1H-TE-6-D)4~ | 4442
dg-1,4-tol Al A-1-D)vl el

124 1-(6-(2-EF 2 2ad)s v d-2-d)-3- B -N-(1- 444.2
Wg2 e d-4-9)-1H-AE-6- 7 =olm =

125 [ (26-dAEEEEA)1-(6-2-EFL2A DA d-2-9)-3~ | 4452
o2 -1H-AE-6- el ebz (o144 1)

126 [(26-dr2E2EAn)1-6--EFL2ADAINLD-2-U)-3- [445.2
HE-1H-AE-6-S)uEl= (o] 8 A 2)

127 ©)-(1-6G-C-gF 2D rd-2-U)-3-52-1H-AE-6- 445.2

- EA A R)F EE D -1-D)vl Bl
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[0799]
[0800]

[0801]

[0802]

[0803]

[0804]

[0805]
[0806]
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B3E [ AgES AF 9=
W3 [M+H]*
128 [ (1-G-(2-ERe2ADAANL-2-L)-3-FB-1H-A5-6-D)(2- | 4452
Glol=S AW 8)7 2 A-1-)m el
129 (1-G-(2-2F29d)F Y u|D-2-Y)-3-0d-1H-AE-6-A) (4~ | 4452
Glol=sA ) d-1-G) el
130 (1-(6-(2-2F =9 ) r|d-2-U)-3-v2-1H-U E-6-Y)(4- | 4452
HEA DA D-1-D) e el

131 1-(6-(C-FEF 229 ) 2 v|d-2-4)-N,3-t} o & -N- 4452
(N Egslo| =2 -2H~3 #-4-9)-1H- U E-6-F} 2 2olu] =
132 1-5- 2-EF25 )9 rd-2-2)-3-o| & -N- 4452

(Bl E2}ete) =2 -2H-3 &-4- ) D)-1H-A E-6-F} B 2o0lu] =
133 (1-(6-(2-&F 229z vd-2-4)-3-mE-1H-AE-6-A)(2~ | 4572
SAP=7-01x} 2 2 [3.5] = d-7- L) el el =
134 3-(4-(1-(6-2-EF 24 d)F g d-2-¢)-3-vlEd-1H-AVE-6- |469.2
Jtr ) EA-1-dz=FINEY
135 1-(4-(1-(6-C-EF =23 d)v v d-2-4)-3-W L -1H-AE-6- | 4582
FtE d)= A 2b 2l -1-d)ol el

136 1-(5-C-&f 24 ) g rd-2-9)-3-v"g-N-(2-(2- 458.2
292 d-1- D) D)-1H-AE-6-7H2 20w =
137 | (1-G-(-Ewe=adaAerd-2-D)-3-A2-1H-A5-6- DA~ | 4602

2-3tol=F A D)w) A g2 - 1- L) el
138 A 3-(1-6-2-FF 24 DA d-2-9)-3-d-1H-AS- [4332
6-Ft B 2olu )T 2 stroo] =
139 N-(3-(H e otr] x)-3-Z 4 X 2 9)-1-(5-(2— ’ 446.2
EFL 2o Y)Y ud-2-9)-3-v2-1H-UE-6-Ft B =o}m =
140 (1-6-2-EF29d)H nd-2-U)-3-2-1H-AE-6-L)}2- | 4572
SA-6-0}2t 23 2 [3.5] % ¢-6-Y)vl Bl

A A6l 141 (1-(5-(4-r S A )] D-9-91) 5] e 1] ©)-p-91) -3~ (W 41 5] W) - 1H-9) B -6-9)) (.2 Fe] ) ] e}
(3hetE

=EstE WS 14D

1412) (3-(HElE] ©)-1-(5-(4.4.5 . 5-H| Eg}HEl-1,3 2-T] SA R Z&-2-9) 9] 2] v] Y -2-9) - 1H-Q1 E-6-¢) (B E
Z )y Ek=

B AU E) Y B E(322mg, 1.27mmol, 1.19%), ZH olAH©)E(339mg, 3.464mmol, 3.09%) 9=
PdC12(dppf)(94.2mg, 0.115mmol, 0.1FF)E AolA of=22 di7]ste] wwke 1,4-tSAH10mL) S (1-

(5-P 2RI gng-2-2)-3- (uﬂE‘EW) 1H-¢15-6-Y) (R E2ZE =)W EF=(500mg, 1.154mmol, 1.09=)e] LM
of H7teldek. WS E3HES 100TAA 16417 &<F wtst gg, Aoz YzkA|7]a, AgolE =g &
3 o] sgin). AdgfolE ﬂ%iiﬂl%mmmgi ARz, qds FTAHT. 23 AAE(500mg)S
2 QUR A o]e} ol ¢53}1 o2 @Al F7Fe] GA §lo] AFE-sSlY.

141b) (1=-(5-U-HEA 92 d-2-) 3] 2] 1] D -2-)-3-(HEDE 2 )-1H-0 E-6-) (FEZ 2 &) 1 E}=

2-B R R 4-v|EA T 2] (215mg,  1.145mmol, 1.19%), EFAE(431mg, 3.124mmol, 3.09%) 2

PdC12(dppf)(85mg, 0.104mmol, 0.19%)E A4 E3A t]7]slel DMF(10mL) <] 141a)(500mg, 1.041mmol,
1.09%) 258 vAgA AdES &do H7telgict. v E£33ES 100CHAA 3AIZE &<F wwkst of5, 4
202 YAAZAT., FAHZE f8l, EFES oY oMHOIE(20mL) 2 FAA71a, E(2X20mL) 2 ATE Al
Halal, 7 B ER A AdxAZT. &WE Ageted AlAG A, ARES A9 A2erEHI[100
WA 20044 AEgh A dEEREdAe F 5% WeE ]2 AASIh. WA 3A FE 200mg(2dAlo]l A A
o] &2l 41%)

IH NMR (400 MHz, DMSO-d6, 5 ppm): 9.53 (s, 2H), 8.90 (s, 1H), 8.55 (d, J = 5.5 Hz, 1H), 8.35 (s,

1H), 7.78-7.63 (m, 2H), 7.38 (d, J = 8.2 Hz, 1H), 7.06-7.04 (m, 1H), 3.95 (s, 3H), 3.72-3.4 (m, 8H),
2.55 (s, 3H).

141c) (1-(5-(4-m B g -2-) g e]n]d-2-2D)-3-(H & 9] J)-1H-21=-6-%) (B2 F 2] 1) vl B}
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[0807]

[0808]
[0809]

[0810]

[0811]

[0812]
[0813]

[0814]

[0815]
[0816]

[0817]

[0818]
[0819]

[0820]

[0821]
[0822]
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S22 A MEA(65%  91.6mg, 0.345mmol, 0.8F%)S 0ColA dEFzzZde(loml) o HAE
141b)(200mg 0.432mmol, 1.09%F)<] wnkyl foo] Hrlalgdrl. o] Lxo]A] 308 B wHrS AEE s,
WS 538 S fF Y e(lonl) o2 3AA 712, X3} el AUER &9 2 A2 AFHstn, FAUEF
Aol A AzAFHTE.  SE At AAS, FFES Y ZAZeEDH[100 WA 20074 A2k A
W2 /oE olAHolE = 1:9]2 At WA 1A, $& 70mg(o]2X]9 34%). H8 WHH: 216 WA

220C. HPLCCHH 6): R, = 7.24%. Ak 239 n/z: W] = 478.2.
1H NMR (400 MHz, DMSO-d6, & ppm): 9.57 (s, 2H), 8.93 (s, 1H), 8.77 (s, 1H), 8.5 (d, J = 5.7 Hz,

1H), 8.02 (d, J = 8.1 Hz, 1H), 7.75 (s, 1H), 7.42-7.39 (m, 1H), 7.06-7.03 (m, 1H), 3.93 (s, 3H), 3.71-
3.43 (m, 8H), 3.05 (s, 3H).

FE AT 142 WA 1472 F4 AA e 14la) sk fAEHAl FA AT

Ste WS 142: (1-(5-(4-vEy g d-2-d) v g ng-2-9)-3- (e A 9] d)-11-¢1 E-6-) (L EZ g ) HEl =
S A Ao 142)

o, Lot

—

I~

1=

M 77, S8 Omg(vFA Al e o)X 57%). &-§ H9: 167 WX 171°C. HPLC(H'E 6): R, =
=

8.61%. A=k Bl n/z: [WH] = 462.2

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.34 (s, 2H), 9.09 (s, 1H), 8.84 (s, 1H), 8.61 (d, J = 5.2 Hz,
1H), 8.01 (d, J = 8.1, LH), 7.59 (s, 1H), 7.43-7.40 (m, 1H), 7.19-7.17 (m, LH), 3.91-3.62 (m, 8H), 3.07
(s, 3H), 2.48 (s, 3H).

SEE HE 143:  (1-(5-(2-3lo|=FA T 2]d-4-¢4) 3] 2] v -2-2)-3- (W& A 3 ) -1[-91 E-6-¢) (RE2Z 2] )
wER= (3] AA]o 143)

S wA. & 50mg(vHA Y Al @Al AA 9%). &8 H: 262 WA 265C. HPLC(HYH 6): R, = 6.75
BooAg 2w on/z W) = 4641

1H NMR (400 MHz, DMSO-d6, & ppm): 11.75 (s, 1H), 9.33 (s, 2H), 8.93 (s, 1H), 8.76 (s, 1H), 8.04
(d, J = 8.4 Hz, 1H), 7.56 (d, J = 6.8 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 6.86 (s, 1H), 6.74-6.72 (d, J =
6.4 Hz, 1H), 3.72-3.48 (m, 8H), 3.0 (s, 3H).

EE WS 144 G-(AEA ) -1-(-(F G gx1-3-4) F] 2] o] I -2-2)-1H-91 E-6-4) (R 2 Z 2] =) i E}= (M

2N 144)

WA & & 70mg(PFA Al diE) o] XY 33%). &8 W9 261 WA 265C. HPLC(HH 6): R, =
a5

|

B /2 [HH] = 449.2.

A

7.24%. A
1H NMR (400 MHz, DMSO-d6, § ppm): 9.65 (s, 2H), 9.31 (d, J = 5.2, 1H), 8.95 (s, [H), 8.80 (s, 1H),

8.43 (d, J = 8.7, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.92-7.88 (m, 1H), 7.42 (d, J = 8.1, 1H), 3.71-3.43 (m,
8H), 3.06 (s, 3H).

SstE WS 145 (B-(AEAII)-1-(5-(Fo}EF-4-) I gD -2-)-1-0E-6-U) (B2 ) W El= (A
A A4 145)
WA TR 8 100mg(vFA 2 Tl il o] 229 48%). |-F W9 254 A 257°C. HPLC(EE 6): R,

|

= 7.96%. Az B on/z ] = 454.1

1H NMR (400 MHz, DMSO-d6, § ppm): 9.50 (s, 2H), 9.35 (d, J = 1.6 Hz, 1H), 8.93 (s, 1H), 8.77 (s,
1H), 8.50 (d, J = 1.6 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.43-7.41 (m, 1H), 3.73-3.48 (m, 8H), 3.07 (s,

3H).
e WS 146: (1-(5-(5-o}n-2-ZF 0 2 )y gl n|gl-2-2)-3- (&8 3] d)-11- E-6-U) (REE T )
wER=CEA] A 146)
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Wl 1A 58 100mg(PEA e @AY Tl o] &x]9 48%). |8 W 188 WA 192C. HPLC(H 6): R,
= 8.97% . AT B3 n/z: [MHH] = 480.3

1H NMR (400 MHz, DMSO-d6, & ppm): 9.08 (s, 2H), 8.92 (s, 1H), 8.77 (s, 1H), 8.04 (d, J = 8.4 Hz,
1H), 7.42 (dd, J = 8.4, 1.4 Hz, 1H), 7.10-7.05 (m, 1H), 6.82-6.79 (m, 1H), 6.69-6.67 (m, 1H), 5.18 (s,
2H), 3.81-3.48 (m, 8H), 3.07 (s, 3H).

WA AL & 67mg. &8 W 272-276C. HPLC(WHW 6): R, = 6.645%. HF AW w/z: [M-H] =

1H NMR (400 MHz, DMSO-d6, & ppm): 10.99 (bs, 1H), 9.49 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.41

(s, 1H), 8.04 (d, J = 8.4 Hz, 1H), 7.59-7.34 (m, 2H), 6.84 (s, 1H), 3.72-3.41 (m, 8H), 3.08 (s, 3H).

S Ao 148: (1-(5-(1-vE-1H-v]e}F-4-¢)) 2] n] ¥ -2-¢) -3~ (M A 9] ) - 1H-91E-6-91) (R 2 F 2] &) o]
Eh= (3l 3HE WS 148)

148a) (1-(5-(1-HE-10-¥] g}=F-4-) v gl n]Hd-2-2)-3-({E E] @) -1H-¢1 E-6-) (R 2 Z g = ) H E} &=

A5 (254mg, 1.846mmol, 2.0%3%), Pdy(dba)s(84mg, 0.0923mmol, 0.13%) L EF-39-HEHIEIAIXF HE

Z290 2B o]E(13mg, 0.046mmol, 0.05F3)E 30ColA ol=F thr|slo] nwkd THF/E(20mL, 4:1) %9
(1-(5-E2 R3] nd-2-4)-3-(HEE )-11-U E-6-Y) (R E2EZ =) W E}=(400mg, 0.923mmol, 1.09%) =
(1-ME-10-9 28} 2-4-Y) B 24H(140mg, 1.108mmol, 1.2F%)<] &do] H7lslgint. whe T2 593 2%
A 2AIZF FoF wHteta, F9] =z WZhA7an, oE olAlEo] E(10mL) 2 34 A% S A E
HEE T3 AHst, ER MAHsa, SRMUEF oA AxA7a, FEAAG. 3t =2
2 [100 WA 2004, CE22vgr F 20 WES ]2 FASITH. WA A $E: 380mg(o] X9 95%)

o

1H NMR (400 MHz, DMSO-d6, § ppm): 9.13 (s, 2H), 8.84 (s, 1H), 8.33 (d, J = 7.8 Hz, 2H), 8.07 (s,
1H), 7.69 (d, J = 8.1 Hz, 1H), 7.36-7.34 (m, 1H), 3.92 (s, 3H), 3.80-3.60 (m, 8H), 2.53 (s, 3H).

148b) (1-(5-(1-HE-11-¥ g}=F-4-) 3] gln]d-2-2)-3-(H & A3 ) -11- E-6-) (R EZ 7 =) HEl=

1482)(380mg, 0.921mmol, 1.09¥=H)olA £53% 3IJFES 141c)ZHE 9 AA|¢ FAEHA n-F 2292 Al x4
o7 AsiA AT, WA 3F, F8 150mg(01L %] 36%). |8 W9 208 WA 2127TC. HPLC(HUH 6): R, =

7.51%. A=k 2wl on/z H] = 451.2.

1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.89 (s, 1H), 8.74 (s, 1H), 8.38 (s, 1H), 8.11 (s,
1H), 8.02 (d, J = 8.1 Hz, 1H), 7.41 (dd, J = 8.1, 1.5 Hz, 1H), 3.92 (s, 3H), 3.80-3.60 (m, 8H), 3.07 (s,
3H).

1.

rlo

ot
by
i

WE 149 2 150 A DAl 1483 frAtebdl F5akgith

St WS 149:  (1-(5-(3-3tol =2 A A ) A rd-2-9)-3-( & A 9 d)-1H-¢15-6-9) (R EZ 2 ) W El=
P Ao 149)

pue!

ot

,-\
ot

ohzkal 1A, © 100mg(vhA1 9 Al el o] 2 X9 48%). £-§ W9l 249 WA 253C. HPLC(W 6):

&
N
R, = 8.16+%. & &FH: m/z: [M-H] = 461.1
1H NMR (400 MHz, DMSO-d6, § ppm): 9.72 (s, 1H), 9.22 (s, 2H), 8.94 (s, 1H), 8.77 (s, 1H), 8.03 (d,

J = 8.4, 1H), 7.45-7.32 (m, 2H), 7.29-7.26 (m, 1H), 7.22-7.20 (m, 1H), 6.91-6.88 (m, 1H), 3.71-3.40
(m, 8H), 3.08 (s, 3H).

AAe 1500 _(1=-(5-(3-ZF e 2ylg]d-4-) ¥ g]ugl-2-2)-3-(H &3] d)-1H-S1 E-6-U) (R = Z ] =) H E}=
(A Ao 150)

A 141c) ZEE 9] FAT FolstA, AsiA A n-FR 2 H A MRS AFRS AFs TBAE -30°C(30%) o A
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skt WM Al g Momg(vhXEE G Ale] i) o]&x]e] 31%). &8 Wl 241 WA 244T.
HPLCOH 6): R, = 7.77%. A% B39 n/z: [+ = 465.9

1H NMR (400 MHz, DMSO-d6, & ppm): 9.31 (s, 2H), 8.94 (s, 1H), 8.79 (s, 2H), 8.63 (d, J=4.8 Hz,
1H), 8.05 (d, J = 8.1 Hz, 1H), 7.93-7.82 (m, 1H), 7.45-7.42 (m, 1H), 3.81-3.41 (m, 8H), 3.08 (s, 3H).

3;‘:11—

ro

5 W35 151 A 1538 ~=7]) 9+ @ #A 148a) E Unkz el #A 39 XA ZZbe] wE AslE E
= 2R 4-(1-(5-B 2Ry gnd-2-9)-3-({EE 2 )-11-20 5-6-7l R d ) v o g} 7 -2-2 0 2 2
SstE S 1510 4-B-(MAEAE X Id)-1-(5-(m-E) I v ©-2-) - 11-A E-6-7} 2 D) I F 2} 7 -2-2 (3H A A
o 151)

WA A =& 6omg(29Alo] A o)X 9] 24%). &-§ W9l: 283 WX 287C. HPLC(E 6): R, = 9.55
BooAg 2w on/z [ = 490.1

1H NMR (400 MHz, DMSO-d6, § ppm): 9.32 (s, 2H), 8.97 (s, 1H), 8.91 (s, 1H), 8.12 (s,1H), 8.02 (d,
J = 8.4 Hz, 1H), 7.74-7.72 (m, 1H), 7.68 (d, J = 7.6 Hz, 1H), 7.55 (d, J = 8.0, 1H), 7.86-7.44 (m, 1H),
7.32(d, J =7.6 Hz, 1H), 4.31-3.95 (m, 2H), 3.65-3.45 (m, 2H), 3.39 (s, 3H), 3.25 (s, 2H), 2.42 (s, 3H).

hte Ws 152: 4-(1-(5-(2-ZF L 2-5-W EA s Y) T ] ] 9 -2-9)-3- (A DA L ) -1H-91 E-6-7} 1. ) 7 sl &}
-2-2 (34 AA¢ 152)

[N, (ol

B o/ HH) =

M

W A 8 65mg. &5 W9 293-295C. HPLC(HHH 6): R, = 9.28%. A=
524.3

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.24 (s, 2H), 8.97 (s, 1H), 8.92 (s, 1H), 8.14 (s, 1H), 8.02 (d,
J =82 Hz H), 7.55 (d, J = 8.3 Hz, 1H), 7.42-7.25 (m, 2H), 7.10-7.08 (m, 1H), 4.16-4.02 (m, 2H),

3.84 (s, 3H), 3.60-3.54 (m, 2FD), 3.40 (s, 3H), 3.31-3.27 (m, 2H).

e WS 153 4-(1-(5-G-vEA#d) FH v P-2-)-3- (DA ¥ I)-1H-AN=-6-7} 2. ) 3] 7 &} 3 -2-2 (A
Ao 153)

WAl A P8 90mg(2HAlel AA o]EX9) 28%). &§ WH: 270 WA 273C. HPLC(HH 6): R, = 9.21

2

B om/z: [MHH] = 506.1

A=)
w. A=

Fr

TH NMR (400 MHz, DMSO-d6, § ppm): 9.35 (s, 2H), 8.98 (s, 1H), 8.91 (s, 1H), 8.09-8.14 (m, 1H),
8.02 (d, J = 8.4 Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.51-7.40 (m, 3H), 7.06-7.09 (m, 1H), 4.20-4.02 (m,
2H), 3.87 (s, 3H), 3.90-3.52 (m, 2H), 3.39 (s, 3H), 3.29 (s, 2H).

AAld 164 2 15650 (3-(MEA I d)-1-(5-(m-EH) I v D-2-%)-1H-RN E-6-U) (R EZ T ) W Efi= (R} wWa
3 A SEHE oUELH)
FAR A G-(AEAID)-1-6-(m-E) I r-2-)-11-A E-6-) (RE2Z )HER=2 T4 A4
157/1589l dhsl < 249 A4 FAEHA WE 1-(5-BR Ry nd-2-9)-3-(WEE 2)-1H-¢1 E-6-7 54
Yol E(2.0g, 5.30mmol) ZHE AzstAdrt. S8 1.2g(ZAWA])

HPLC-MSCHHH 5): R, = 2.99%: m/z [M+H] = 461

ZrAm A (0.7g) = 7]
lelobnl = 100/0.1

v

o g
4
A
oo
jmm]
e
o
2
i)
o
—<
=
¢
=
o
=]
=
w
[P}
5.
-
o
g
o
w
K
(ep}
—
(ep}
Do
1
(e}
X
Do
o
=]
2
£
=
o
offl
o
o
)
filo
iy
iuj

Bt} wEA 8§55 o dEon (AAd 154):
&1 0.30g

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.21 (s, 2 H), 8.95 (s, 1 H), 8.78 (s, 1 H), 8.05 (d, 1H,J =82
Hz), 7.71 (s, | H), 7.68 (d, 1 H, J = 7.6 Hz), 7.47-7.41(m, 2 H), 7.32 (d, 1H, J = 7.1 Hz), 3.64 (s, 8 H),
3.08 (s, 3 H), 2.42 (s, 3H).
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Bo =94 £&5E oGE Lm (A 155):
& 0.18¢g

1H NMR (400 MHz, DMSO-d6, § ppm): 9.29 (s, 2 H), 8.95 (s, 1 H), 8.78 (s, 1 H), 8.05 (d, 1H, ] = 8.1
Hz), 7.71-7.66 (m, 2 H), 7.47-7.41 (m, 2 H), 7.32-7.30 (d, | H, J = 7.6 Hz), 3.64 (s, 8 H), 3.08 (s, 3 H),
2.42 (s, 3 H).

AAe 156: (3-(HE A I)-1-(5-(m=EZ) F g m] P -2-9D)-1H- F-6-) (L= F ] 1e ) v e}

n-EZZHFAMEAS AFES AbetE FE 3-HeAd g d-1-(5-m-E - Erd-2-Y)-1H-JE-6-Y |- R E S
-4-A-|EF=(0.25g, 0.54mmol) o= H-E A ZsATh. WA uF, & 0 ]

HPLC-MSCHHH 5): R, = 3.28%; m/z [M+H] = 477.1

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.26 (s, 2H), 8.94 (s, 1H), 8.9 (s, 1H), 8.03 (d, 1H, J
= 8.0 Hz), 7.69-7.64 (m, 2H), 7.51-7.44 (m, 2 H), 7.33 (d, IH, J = 8.0 Hz), 3.67-3.6 (m, 8H), 3.35 (s,
3H), 2.42 (s, 3 H).

A 157 2 158: (1-(5-(3-wEA A Y) 3] 2] 1] §1-2-91)-3— (W & A 9] Y) - 1H-1 E-6-2 ) (Z 2 E 2] 1) v = (15
=y 29 855 E odEleH)

a) e 1-(5-G-m5A s E) A v -2-9)-3- (M D E] Q) -1H-1 F-6-H7 A 2] o] E

HEHG7 A(EAEdEA)Z2H5(0)(0.23g, 0.20mmol) 2 EMIUESR(8nL)Y] 20 §HS A2 9 o= 7]
alo]l DME(50mL) ¢ WE 1-(5-B2Rygud-2-9)-3-(WeEE 2 )-1H-2E-6-7}5 2 # o] E(3.0g, 7.96mmol)
o Hrpslint. 3-WlEA] Hd BEAH(1.53g, 9.94mmol) F ol¥HS(50mL)S H7FE 108 Fol, A EIE
S 90°CelA Az Bt ZFEEgith. o], RES EFRES AL0R WZAY|I, ATolE =g T3 o3t
Rk, oS FHFA7| I, FFES ZA4 Z2Y AzvtEayy (Al old olAElol B/ = 3:7]2 Al
stk A Al 8 2.6g(0lEX9 80%)

HPLC-MSCHHH 5): R, = 2,575 m/z [M+H] = 406

b) M= 1-(5=(3-rEA =) v gl v F-2-9)-3- (| R A 9] ) - 1H-Q1 =-6-75 A el o] E

Y2 2 e(170ml) 2] 4
S A2 A 2412 FF Rk

U222 e(10nl) 39 n-SF2Z2ZH LA MZAH77%, 1.29g, 5.77mmol)S 0°C ol &
7] Aud WhE(2.6g, 6.41mmol) O 2FE] A& &Nl Hrhekar, whE
stith. 23} B AUYER A& 0CodA Hrlkstal, 4 s 3|

stk #ek {77 S5 |E AlFstaL, SESR delA AxzATAL, FF5AA. %& =& EEHH A4
AZvtEa I [AEsh; dER2de 2.5% We ]2 gAY, S 1z

HPLC-MSC 5): R, = 3.25%; m/z [MHI] = 422

¢) 1=(5=3-mEA =) g el v H-2-9)-3- (| D A 9 ) - 1H-Q1E-6-7} 541 4F

FAs e E 9485(0.59g, 14.25mmol)S A Lo A THF/E(1:1, 40mL) 9] AZA}ol= h)(2.0g, 4.75mmol)<]
Q 3
[e] T

ool Wrbea, whg BB o REAA 1847 Hk WiSIth  ERTS HHA T, Bl
44713, g opAHlo E(2x3mL) . AHSYh, FH A4S BHFAUGEFS Abgetel 29 pH gro® A

AstA7]aL, THF(3X30mL) 2 FE3ch. 3k f7] & MU ERF oA dzA7a, €E J3Fstel A
Atk A mA. FE 1.7g(0] 23 2]88%)

HPLC-MS(HF 5): R, = 2.46%; m/z [MHH] = 408

d) (A=(5=(3-m=EA] ) g 2] v -2-91)-3- (DA 9] ) -1H-S1E-6-) (L= E 2] o) v B}

HATU(2.23g, 5.89mmol), tT]o]AZEHo|Eo}w(3.25mL, 19.64mmol) ¥ REZZ(0.5mL, 5.89mmol)S 0TolA]
HESo A 53 7H5A4H2.0, 4.91mmol)e] &M H7}3tstt.
(e}

T gEFEE9e3onl) F9 A7 dF"
S T35S A4 16A17F F9F wHkeE ofS, S22 eh(50mL) o2 3] /\1 o, EFES x3 93
By g9 ¥3 dIFLAUER §9 F 952 AFH o2 AFIIT. e 7] TS SNUEF ol A
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2A71a, s S5 A, AFes 24 A" ARviEadd[dert, dESzzvEdt 2% el
2)%

olo] olH=/3AH(1:2) 0.2 9] °4§‘r of eal gAskdvt. & 1.4g(o]&219] 60%, 2HAlmA])

HPLC-MSCH 5): R, = 2.88% m/z [MHI] = 477
Tl o e o= ehalu A (0.7g) AE 712 2 HPLC(AY: 7] (Chiralpak) 1C, 250X20mm, 5um; o]
T UFREAE/clazed dx/Hedelyl = 90/10/0.DF Tl FEHA.

Hup 22| §E5 = AdE e (2o 157):

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.31 (s, 2H), 8.95 (s, 1H), 8.77 (s, 1H), 8.05 (d, 1H, ] =8.0
Hz), 7.48-7.41 (m, 4H), 7.07 (d, 1H, ] = 7.2 Hz), 3.87 (s, 3H), 3.64 (s, 8H), 3.08(s, 3H).

B} wEA £E5E ofdEon (A 158):
8 0.25¢g

1H NMR (400 MHz, DMSO-d6, § ppm): 9.31 (s, 2H), 8.94 (s, LH), 8.77 (s, 1H), 8.05 (d, 1H, J = 8.0
Hz), 7.48-7.41 (m, 4H), 7.07 (d, 1H, J = 7.6 Hz), 3.87 (s, 3H), 3.64 (s, 8H), 3.08 (s, 3H).
AAlH 159 (1=(5-B-HEAFd)F 2|1 P-2-)-3- (& AH F ) -1H-SN =-6-U) (R EF | =) w El=

2 REASAMELS AT A8, FASES AET A9 ol au=e) vEst % Aoz HATUSte] of
= AEYS Egehe 3ol sheh Bl WE 1-(5-(3- S A H ) 7 2] 1] ©-2-2)-3- (A DL E] 2 )- 19 -

r

Off

o =

= =
-7t Aol EREE Az, WA 1A, $&: 0.10g(o] &9 58%)

st

HPLC-MS(HMH 4): R, = 3.12%; m/z [M+H] = 493.0

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.29 (s, 2H), 8.94 (s, 1H), 8.9 (s, 1H), 8.03 (d, 1H, J
= 8.0 Hz), 7.51-7.43 (m, 4H), 7.09 (d, 1H, J = 8.0 Hz), 3.90 (s, 3H), 3.67-3.58 (m, 8H), 3.35 (s, 3H).

Al _160 _‘g _161:
(1-(5-(2-EF 2 Z-5-H EA ) F | n] P -2-9)-3- (A E A I ) -1H-SNE-6-U) (B2 F T &) Ep= (R w2y
A £EHE odEeH)

AT A (1-(5-(2-2F 2 25w EA #HY) ¥ g r d-2-9)-3-(H DA 3 d)-1H-9 E-6-2D ) (R EZ g ) W e} =S
g Aol 157/1589] AT} FALHA wiE 1-(5-B2 R o] g v d-2-d)-3- (M- E 2 )-1H-AE-6-7t 5 A g o] &
(3.0g, 7.98mmol) ZHE] 4709 38 @AR AzxsAct. WA TA . FE: 1.0g(SAMA)

HPLC-MSCHHH 5): R, = 2.99%; m/z [M+H] = 495.2

AW A (0.6g) ZHE 7]E 34 HPLC(EH: 7129 IC, 250%20mm, m; °]54: UEFZ=
/g eolwl = 90/10/0.1) & E3] 5319},

Hop =g &5 e oldE 2 (HA 160):

b
w T

1H NMR (400 MHz, DMSO-d6, & ppm): 9.20 (s, 2 H), 8.94 (s, 1 H), 8.78 (s, 1 H), 8.06 (d, 1H, J =
8.0 Hz), 7.44-7.41 (d, 1 H, J = 8.0 Hz), 7.36 (s,1 H), 7.34-7.32 (m, 1 H), 7.09 (m, 1H), 3.84 (s, 3 H),
3.63 (s, 8 H), 3.08 (s, 3 H)

B} wEA &5 E ofdEon (A 161):
T8 0.18¢g

IH NMR (400 MHz, DMSO-d6, § ppm): 9.20 (s, 2 H), 8.94 (s, 1 H), 8.78 (s, 1 H), 8.06 (d, 1H,J =8.0
Hz), 7.44-7.32 (m, 3 H), 7.09-7.07 (m, 1 H), 3.84 (s, 3 H), 3.63 (s, 8 H), 3.08 (s, 3 H).

AN 1620 (1-(5-(2-ZF e 2-5-wEAFH ) J gn -2-9)-3-(Med A TY)-1H-¢1 E-6-) (R EZ g ) E} =
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[0913]
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2IME35] 10-2017-0032420
A AAo 1599 FAFEE Wl o g HY 1-(5-(2-EF 2 2-5-vEA Hd) v g nd-2-4)-3- (W E] 2 )-1H-2
-6 Ao ERZHEE Az, & 0.11g
HPLC-MSCHHH 5): R, = 3.18%; m/z [M+H] = 511.2

1H NMR (400 MHz, DMSO-d6, 100°C,  ppm): 9.19 (s, 2 H), 8.93 (d, 2 H, ] = 8.0 Fz), 8.78 (s, | H),

8.03 (d, 1H, J = 8.0 Hz), 7.51 (d, 1 H, J = 8.0 Hz), 7.32 (d, 2 H, J = 12.0 Hz), 7.10 (d, LH, J = 8.0 Hz2),

3.87 (s, 3 H), 3.67-3.58 (m, 8 H), 3.35 (s, 3 H).

Are] 163 2 _164: (3-(Ed9D)-1-(5-Fd o end-2-9)-1H-Q1=-6-) (RaF e ) Ep=(R =23
W2 &E5HE odEeH)

a) (Q-(5-Beryaernd-2-)-3-(EHd 9] d)-11-E-6-%) (L2 F 2] =) W Eh=

gZZ2uel(20nl) £ n-FZ2H2AMEZ2AH(T77%, 2.10g, 9.42mmol)E  0TCeA ¥4 o= = eH(300mL)
%9 (1-(5-B2rgnd-2-9)-3-(ME 2)-1H-25-6-9) (2 Z2] =)W El=(4.8g, 11.08mmol)e] &Aoo

A7redk. ERES Aol 347 SoF whkdl ohg, E3} ol ESR & Rojuddd. #7] F&
15% Fob atsl o ®esta, ¥3 AU EF £9 2 d52 AHEAY. §7] A4S I ER A
oA ARAFIZ, FE2A7|, AFES Zd4 Ay Il [gI 22 ey 2.5% e ]2 AA s

7
A, 8 3.2¢g

Z
S
k]

o},
HPLC-MSCHPH 4): R, = 2,715 m/z [M+H] = 448.8/450.8

b) (3-(MEAdId)-1-(G-Ad A g rHd-2-)-1H-2NE-6-Y) (R = Z | =) | E}i=

HEZ7| (B dE~3) 225 (0)(66mg, 0. 057mmol)O ]—E{l th7]5kell DME(20mL) 2 2M EHHEF £
(2.3mL) FollA ool Mgk a)(1.0g, 2.29mmol)elA 53 vl2nd HEU}O]EQ ol A7k, #d
HE2HO0.35g, 2.88mmol) ¥ o EHE(20mL)S H7FshaL, *3/‘4% S

TEES 0ToNA 323 Ft 7FEsigln. ol

¥, ®kg %?}é% AztolE W] =g g8 ofvstal, 2 1E ﬂliiﬂﬂ%@xwm)?_ AFEATE. o
NE FFATIA, AFes U4 A9 AzRviEIY[AY7L dESRRvEst 2% ves]es AAsHIY.
WA AL 8 0.8g(o]2A]9] 78%, HAIVIA])

HPLC-MS(HHH 5): R, = 2.98%; m/z [M+H] = 447.2

gAm 33E(0.8g)S 71E BF 8 HPLC(AH: 7123 IA, 250<20mm, 5um; ©]5AF: dAalk/oel o} g o] E/d

1&
e/t eoldl = 50/25/25/0.1)% A @ dte] oo @l oUE oW E SES T},
wHop @A §E55E ol dE| L (HA¢ 163):
& 0.22g

1H NMR (400 MHz, DMSO-d6, § ppm): 9.31 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.05 (d, 1H, J = 8.0
Hz), 7.9-7.88 (m, 2H), 7.59-7.41 (m, 4H), 3.64 (bs, 8H), 3.08 (s, 3H).

Bop wE2A 855 ol dE W (AA]d 164):
T8 0.28g

1H NMR (400 MHz, DMSO-d6, & ppm): 9.31 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.05 (bs, 1H), 7.88
(bs, 2H), 7.57-7.41 (m, 4H), 3.64 (bs, 8H), 3.08 (s, 3H).

AA 165 = 166: (1-(5-(2-=F 2 2y d)Jglnd-2-¢)-3-(H e d)-1H- E-6-I) (R 2 Z g ) E}l=

(B way g 855+ JdE oY)

800mge] AW A S 7]Z HPLC AH S AFR3Ele] SFCE Eaf v odelemz B}, o g
1

o
SAs] & s 24 el ARgE AT A”: 7]#HA(Chiracel) 0J-H 4.6X250mm, Sm; 4 84 = 640;
Ad 221 25T a8 weEa 0.5% Holldolrl: F&ve] ¢k 20%; % 3g/i; = 100bar.

Hoh wEA §E5HE ol dE 2w (HA 165):
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[0921]

[0922]

[0923]

[0924]
[0925]

[0926]

[0927]

[0928]

[0929]
[0930]

[0931]

[0932]

[0933]
[0934]

[0935]

[0936]

[0937]
[0938]

[0939]

[0940]

[0941]

[0942]

[0943]

[0944]

SIHES 10-2017-0032420
WAl A 8 304mg. S8 WS 219 WA 222C

Ak B3R m/z [MH] = 464.9

1H NMR (400 MHz, DMSO-d6, § ppm): 9.20 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.0 Hz,
1H), 7.83-7.70 (m, 1H), 7.59-7.54 (m, 1H), 7.50-7.35 (m, 2H), 3.85-3.43 (m, 8H), 3.08 (s, 3H).

wHoh “@ A §E55E ol dE| S (HA¢ 166):

WA A & 337mg. &8 W9l 217 U1 220C

A B on/z0 ] = 465.0

el o IS BAg SFCE SA3ATH 99.7%R, = 7.67%; 3l4melA HE)

1H NMR (400 MHz, DMSO-d6, § ppm): 9.20 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.05 (d, ] = 8.0 Hz,
1H), 7.83-7.70 (m, 1H), 7.57-7.54 (m, 1H), 7.49-7.36 (m, 3H), 3.81-3.41 (m, 8H), 3.08 (s, 3H).

AA 1678 (R)-(3-otH| =T Ee|d-1-9) (3-(MEH ¥ d)-1-(G-(u-FH) F & n| d-2-)-10-21 =-6-Y) W E}+=

S ES AAld 222 B 2273 FAFSHAl F5SFY. WA 31A]. & Tong
HPLC-MSCHHH 5): R, = 2.90%; m/z [M+H] = 476.3

TH NMR (400 MHz, DMSO-d6, 100 °C, § ppm): 9.28 (s, 2H), 9.02 (s, 1H), 8.90 (s, 1H), 8.00 (d, J =
8.0 Hz, 1H), 7.77-7.65 (m, 2H), 7.59 (d, ] = 8.0 Hz, 1H), 7.47-7.44 (m, 1H), 7.33 (d, ] = 4.0 Hz, 1H),
3.67 (bs, 2H), 3.53 (bs, 2H), 3.36 (s, 3H), 3.20 (bs, 1H), 2.44 (s, 3H), 2.02 (bs, 1H), 1.71-1.66 (m, 3H).

AAd 168 _1-(5-(2-ZF 2 2H) ] d-2-)-N-(2-3lo] =2 A Z 2 7)) -N-t & -3-(H & A 3] d)-1H-2
6-7}E 2ol =

1-(5-(2-Z % 2 23 d) 9 ) v P-2-2)-3- (W] L A 9 )~ 1H-Q E-6-7H2 A 43} 1-(] ol u] 1) = 2 9k-2-8-0] HATU
AZY, WA 1A, FE&: 0.16g

HPLC-MSCHHE 5): R, = 2.77%: m/z [M+H] = 467.2

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.13 (s, 2H), 8.9 (s, 1H), 8.73 (s, 1H), 7.99 (d, 1H, J
=8.0 Hz), 7.76 (t, 1H, ] = 8.0 Hz), 7.58-7.54 (m, 1H), 7.42-7.37 (m, 3H), 4.4 (bs, 1H), 4.0 (bs, 1H),
3.39-3.38 (m, 2H), 3.07 (s, 6H), 1.07 (d, 3H, ] = 4.0 Hz).

AA 169: (1-(5-(2-ZFF 2 2 d )3 g|u|d-2-91)-3- (A& H 3 ) -1H-NE-6-¢) (3-((E o} =) | & ) o} A E]
) -1- o]}th =

AR TS A8l 1-(5n(2- BT A Sel 822N RS- IS G e 33
g 3-((vRoln) ) vl e ol A e P-1-713 A o E oo AZel olo] 1E LHe] TFA-Zule A7,

HPLC-MS: m/z [M+H]" = 478.1

AA 170: _1-(5-(2-ZF ¥ )y v el-2-2)-N-(1-(3}o| = FA|HEDAlo| S X 2 4 )-N-r| & -3- (| & A 3
9)-1H-9) E-6-7} H 2o}n] =

AleFe A HATUS) AREstll 1-(5-(2-FF L 2o d) v v d-2-<)-3-(M DA ¥ )~ IH-N=-6-7h5 ke (1-
(Mol ic)AfelF 2z 2 A)were slojm2F2elol =2 e AxsAct. WA A & 4ong

N
HPLC-MS( 5): R, = 2.83%; m/z [M+H] = 479.2
1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.95 (s, 1H), 8.73 (s, 1H), 7.97 (d, 1H, J

= 8.0 Hz), 7.76 (t, 1H, J = 7.6 Hz), 7.57-7.52 (m, 1H), 7.46-7.38 (m, 3H), 4.6 (t, 1H, J = 4.0 Hz), 3.67
(d, 2H, J = 5.6 Hz), 3.07 (s, 6H), 0.76 (bs, 4H).
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[0945]

[0946]

[0947]

[0948]
[0949]

[0950]

[0951]

[0952]

[0953]
[0954]

[0955]

[0956]

[0957]
[0958]

[0959]

[0960]

[0961]
[0962]

[0963]

ZIHSd 10-2017-0032420

e 1710 1-(5-(2-EF. 0 25 d) sle] 0] e-p-9)N-(2-3ko] £ 2 A|-p-v B Z 2 7)) -N-v P -3-(v] A M 5] )~

1H-91 &6~} 2o ] =

1-(5-(2-FF 2 2o d) T g d-2-d)-3-(ME a3 d)-1H-VE-6-7H523 k0] 2-wE-1-(H|oln] ) Z 2 9h-2-&
ko] HATU #1&%. w4 aiA]. S8 110mg

HPLC-MSCHHH 5): R, = 2.81%; m/z [M+H] = 481.3
1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 8.89 (s, 1H), 8.73 (s, 1H), 8 (d, 1H, J =

8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.58-7.52 (m, 1H), 7.42-7.38 (m, 3H), 4.27 (s, 1H), 3.51 (s, 2H), 3.12
(s, 3H), 3.07 (s, 3H), 1.18 (s, 6H).

Al 172 (A-G-C@-ZFe 2Dy gnd-2-2)-3-(HE A9 d)-11-205-6-2) ((S)-3-H EA I =2 d-1-
)

AZ" AkozZA HATUE AFR3F 1-(5-(2-ZF o =3 d)dgu|d-2-9)-3-(d e 3 d)-1H-¢ 672 AL 9]
(S)-3-FlEAT ZE Ao olu= AZF, WA 1A, F8: 100mg(o] 221 85%)

O, fux

};
i

|8 W9 164 WA 166T
A
HPLC-MSCH}™H 6): R, = 9.34%; m/z [MtH] = 479.2
1H NMR (400 MHz, DMSO-d6, & ppm): 9.19 (s, 2H), 9.02 (s, 1H), 8.79 (s, 1H), 8.03 (d, J = 8.1 Hz,
1H), 7.84-7.74 (m, 1H), 7.58-7.50 (m, 2H), 7.49-7.37 (m, 2H), 4.05-3.94 (m, 1H), 3.71-3.35 (m, 4H),

3.29 (s, 1H), 3.16 (s, 2H), 3.09 (s, 3H), 2.08-1.95 (m, 2H).

AAe 173: 2-(1-(5-2-FF 2 2o d) 2] v P-2-2)-N-w & -3- (| & A 9] I ) -1H-Q1 F-6-F} T o] L ) op | EA

At s U4 8HE(0.076g, 1.82mmol)S THF/E(1:1, 20mL) 9 34 A Alel 177(0.35g, 0.73mmol)e] 3

A s A EdES AdA 4ARE FeF waksgitk. &ulE A7, AFRES E(20m
of &aAl7]aL, ol ofAH| o] E(2X20mL) 2 A& 53 T S AU EFOR ST, UE
2R E(3x50mL) o8 FE3IT. 3 7] F& %J%E% oAl AE:A7)aL, SN wAgA A4
ES X wto g tE2 2 W e/ @2 (3X30mL) o2 Al FsFsdtr. WAl ). =& 0.30g(o] =X 2] 88%)

HPLC-MS(HHH 5): R, = 2.3%: m/z [M+H] = 467.2

1H NMR (400 MHz, DMSO-d6, 100 °C, & ppm): 12.3 (bs, 1H), 9.14 (s, 2H), 8.93 (s, 1H), 8.74 (s,
1H), 8.01 (d, 1H, J = 8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.56-7.53 (m, 1H), 7.42-7.37 (m, 3H), 4.14 (s,
2H), 3.06 (s, 6H).

Ao 1741 N-(2-0}0]=-2-8- 2o &) -1-(5-(2-ZF 0 2 ¥ ) v g n] 1 -2-)-N-t| & -3- (W DA 9] ) - 11-S1 E-6-

FHE 2ol =

EDC><HC (0.123g, 0.64mmol), Tlo|AZZHo|do}lHl(0.22mL, 1.28mmol) 2 HOBt <% <3(0.098g, 0.64mmol)
< DMF(2.5mL) 2 34 AAldl 173(0. 2g 0.43mmol) 2] Wi HEeradlo] H713HT. BAE E34ES 22004

16,\]7} Lol wHket g8 Weo] Rojua, ojntElgdtl. AAES IR aue/vere(95:5)d S8jAl7)

SAUGER dolA dx:A7Ia, T 42/\1753} AFES A3 A2vtEaHH[100 WA 20044 A7) o

Fzzves 4% e ]2 AAstEct. WA uA. £=8: 0.10g(0] X9 51%)

o]

HPLC-MSCHHH 5): R, = 2.61%; m/z [M+H] = 466.4

IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.95 (s, 1H), 8.74 (s, 1H), 7.99 (d, 1H, J

= 8.0 Hz), 7.79-7.74 (m, 1H), 7.58-7.53 (m, 1H), 7.45-7.37 (m, 3H), 7.6 (bs, 2H), 4.01 (s, 2H), 3.07 (s,

3H), 3.04 (s, 3H).

AAd 1750 2. 5-tlolAtutolate]l F# (2.2 1] e-2-9(1-(5-(2-ZF e 2 ) F g n g-2-9)-3-(H e v d)-
1H-21 E-6-9) W E} =

T3P AZY 9 Boc B3 189 TRA-ZuE AAZS xdals 2gA=2 1-5-(2-ZF o 2Hd)Fgvd-2-9)-
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[0964]

[0965]

[0966]

[0967]

[0968]

[0969]

[0970]

[0971]
[0972]

[0973]

[0974]

[0975]

[0976]

[0977]
[0978]

[0979]

[0980]

[0981]
[0982]

[0983]

Z2IME35] 10-2017-0032420
3-(QAT )11 E-6-7H304 2 3578 2,5-Tlolxpulel ol 22 (2.2, 1] A8-2-7H R Ao =2 v E A
xSk, B Al
HPLC-MS: m/z [M+H]" = 476.1

AAle] _176:  _8-(1=(5-(2-FF e =ad) 2| ntl-2-91)-3- (= A 9] d )~ 1H-Q1=-6-7tH d) -2, 8-t]opAp o] 2
[4.5]d]7-1-2

24 e e AN 189 §AR PAoR Azsrh, g wA.

HPLC-MS: m/z [M+H]' = 532.1
2N 177: HWE 2-(1-(5-@-ZZ e 29 d) v g r H-2-U)-N-HE-3-(H &9 d)-1H-21 E-6-7} & Ao} & )o}
AH ol E

Arje 52)el digk AAH 3} FALSA 1-(5-(2-FF L =23d) v g n|d-2-2)-3-(H &4 9 d ) -1H-1 &-6-7FH5 44k
S 25E Alxzshglvk. WA 3] 8 0.475g

HPLC-MSC*JH 5): R, = 3.03%; m/z [M+H]+ = 481.0

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.91 (s, 1H), 8.75 (s, 1H), 8.02 (d, 1H, J
= 8.0 Hz), 7.76 (t, 1H, J = 8.0 Hz), 7.56-7.53 (m, 1H), 7.4-7.39 (m, 3H), 4.24 (s, 2H), 3.72 (s, 3H),

3.07 (s, 6H).
AAlA _178: _(1-(5-(2-ZF 0 27 d)F | n g-2-)-3- (& A4 7 d)-1H-21=-6-) ((S)-3-He B = F | =) v E}
=

T3P(ol e olAlEIo|E = 50wth &N, 17940, 0.304mmol)E A20A vlFEZEWe(3ul) F9 (S)-3-Hern=Z
H(46mg, 0.456mmol) H  1-(5-(2-FF=2dd) I v d-2-¢)-3-(ME A I d)-1H-¢ E-6-7H52 2H(60mg,
0.152mmol) 2] &M H7}s}ar, %ﬂ%%ﬁhﬁﬁmﬂ@ﬂ.lM%ﬁuE.«&ﬂ@mmoﬂ%%iﬁ%ﬂ~rﬂ%

i, IARE BeE ake AEsgin. EdEs HEREAREX)eR FEetal, 93 #7] S8 Fvtadls
ol AxA7IaL, sEARG. AFES U4 ARvEIRY[HESRR2WEdt 0 WA 5% dEE]E AAlst
Gtk WA A 8 68mg(o] &322 93%).

HPLC-MS: m/z [M+H]" = 479.1

A 179 _(1=(5-(2-FF e 2 ) e n]d-2-91)-3-(E A 9 D) -11-91E-6-9) (R)-3-v g R 2 F ] ) v}

=
=
~

Pasteleh. Al

Hil

AAlel 1783 FARSE WA o= Al & 6lmg(o]EA9] 84%).

1::01'

HPLC-MS: m/z [M+HH]' = 479.1

AAe 180 (1-(5=(6-m g3 2] d-2-) 9] & ] T -2-91)-3- (| & 9] ) -1H-31E-6-%) (L= F 2] ) W Ehi=

AAlell 503 AR . WA 3LAlL e 48mg
+
HPLC-MS(*d™ 5): R, = 2.78%; m/z [MHH] = 462.2
1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.52 (bs, 2H), 8.95 (s, 1H), 8.75 (s, 1H), 8.02 (d, IH,
J=8.0 Hz), 7.93 (d, 1H, J = 8.0 Hz), 7.87 (t, 1H, ] = 8.0 Hz), 7.43 (d, IH, J = 8.0 Hz), 7.34 (d, 1H, § =

8.0 Hz) 3.67(bs, 4H), 3.59 (bs, 4H), 3.07(s, 3H), 2.67 (s, 3H).

AAle 181: 2-(2-(3-(HEAHTd)-6-(REZH-4-7tH I)-1H-¢1 E-1-) I | d-5-2) o] AU FE| = EH

AAlel 509 AR 9. B Al & 50mg
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[0984]

[0985]
[0986]

[0987]

[0988]

[0989]
[0990]

[0991]

[0992]

[0993]
[0994]

[0995]

[0996]

[0997]
[0998]

[0999]

[1000]

[1001]

[1002]

[1003]

ZIHSd 10-2017-0032420

HPLC-MSCHME 5): R, = 2.7%: m/z [M+H] = 473.2

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.60 (bs, 2H), 8.99 (d, 1H, J = 4.0 Hz), 8.95 (s, 1H),
8.76 (s, 1H), 8.60 (s, 1H), 8.04 (d, 1H, J = 8.0 Hz), 7.87 (s, 1H), 7.4 (d, 1H, J = 8.0 Hz), 3.67 (bs,
4H), 3.59 (bs, 4H), 3.08 (s, 3H).

AN 182: (1-(5-(4-ZF 0 2y gd-2-d) v g ng1-2-)-3- (e A 9] d)-11-¢1 E-6-) (L2 Z g ) HEl =

ARl 503} FARRE G

oZ:
ot
ol
>
k!
—_&,
-
o
5
%

HPLC-MSCHHH 7): R, = 6.29%; m/z [M+H] = 466

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.57 (bs, 2H), 8.95 (s, 1H), 8.81 (t, 2H, J = 8.0 Hz),
8.08 (d, 1H, J = 8.0 Hz), 8.02 (d, 1H, J = 8.0 Hz), 7.44 (d, 1H, J = 8.0 Hz), 7.38-7.35 (m, 1H), 3.68 (s,
4H), 3.60 (s, 4H), 3.07 (s, 3H).

AAd 183: 6-(2-(3-(HEAA I d)-6-(REZIU-4-7tH d)-1{-AE-1-d)F g d-5-) g2 = EY

WA A 8 60mg
HPLC-MSCHHE 5): R, = 2.69%; m/z [M+H] = 473.1

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.56 (bs, 2H), 8.95 (s, 1H), 8.76 (s, 1H), 8.46 (d, IH,
J =80 Hz), 8.23 (t, 1H, J = 8.0 Hz), 8.05-8.03 (m, 2H), 7.44 (d, 1H, J = 8.0 Hz), 3.68 (bs, 4H), 3.60
(bs, 4H), 3.08 (s, 3H).

AN 184: (1-(5-(2-ZF 2 2y glnd-2-2)-3-(2-3} 0| E2A Z 2 F-2-2)-1H-¢1 E-6-U) (REZZ )
Ebe=
184a) 1-(1-(5-2-=F 2 2o ) gng-2-2)-6-(EREZA-4-FtH J)-1H-2 E-3-2) o E}=

g=-rt=8 H gtk A 2F(Dess-Martin periodinane reagent)(437mg, 1.008mmol, 1.59%)<S 0CeolA tZ
zzg(om) F9 (1-(5-(2-&%F iiﬁﬂé)ﬂﬂul“‘ﬂ—"‘)—3—(1—6}01521\]oﬂg)_lH_g%_(;_c‘;_])(y_g%

)W ER=(3Hd A Aol 28, 300mg, 0.672mmol, 1.09%)9] wwkgl &oe] H74sigict. AoA 2A13F &<t
WS AES o, e EjbeS AlgelE HEE S oAt AdefolEE tER =M e (10nl) o2 Al
i, oA i S ER Ao ARA 1 , AF Fol A FEAZTE. WA AL & 250mg(o] A
o] 72%).

1H NMR (400 MHz, DMSO-d6, § ppm): 9.28-9.16 (m, 3H), 8.89 (s, 1H), 8.36 (d, J = 8.4 Hz, 1H),
7.86-7.71 (m, 1H), 7.64-7.50 (m, 1H), 7.49-7.31 (m, 3H), 3.81-3.41 (m, 8H), 2.64 (s, 3H).

184b) (1-(5-(2-ZF o 2o d)F g uHd-2-U)-3-(2-3}| EFA| L 2 F-2-A)-1H-S1 E-6-U) (B2 2] =) v E}+=

e nladge eedel=(ded olElE F M £, 0.14ml, 0.439mmol, 1.59%)Z -50TolM F
THF(10mL) 9] 184a)(130mg, 0.292mmol, 1.0%%)<] wwtyl L] Hrlslgoh, whe EIES -30ToA 2
AR Fe wRke g, skt Ry SHo R AT, E(20mL)E A7), " ofAlH ] E(2X20ml) 2
FEsT. @3 77 T8 dFE AFHstaL, SAES A XA, sFAZAT ARES CE o}
AE o] E/ AR B 2(7:3)F &FH = ALEele] 38 TLCE A Al & 50mg(o]&
2] 37%).

:L =
Ju‘,
1=
K

{8 =9 116 WA 119T

HPLC( 6): R, = 10,443

Ak B3R m/z0 [MH] = 461.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.11 (s, 2H), 8.88 (s, 1H), 8.22 (s, IH), 7.97 (d, ] = 8.1 Hz,

1H), 7.76-7.74 (m, 1H), 7.60-7.46 (m, 1H), 7.47 - 7.35 (m, 2H), 7.29 (dd, J = 8.1, 1.5 Hz, 1H), 5.19 (s,
1H), 3.75-3.41 (m, 8H), 1.63 (s, 6H).
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A 185: (1-(5-(6-ZF 2 2y g d-2-d) v g ng1-2-)-3- (e A 9] d)-11-¢1 E-6-) (L2 Z g ) HEl =

Ao 502} fFAFSE g, WA 1AL & 45mg
+
HPLC-MS(M 5): R, = 2.76%; m/z [M+H] = 466.1
1H NMR (400 MHz, DMSO0-d6, 100°C, § ppm): 9.51 (bs, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.18 (¢, 1H,
J=8.0Hz), 8.10(d, 1H,J=8.0 Hz), 8.04 (d, 1H, J = 8.0 Hz), 7.44 (d, 1H, J = 8.0 Hz), 7.23(d, IH,J=

4.0 Hz) 3.68 (bs, 4H), 3.60 (bs, 4H), 3.07(s, 3H).

AA A 186: (1-(5-(2-Hl gy gldl-4-) ¥ gl nd-2-2)-3-( @A 3 ) -1H-Q E-6-Y) (R EZ ] ) v E}=

HAFB} 2 (30%, 0.4mL, 3.595mmol , OEF)E o} A EAF(10mL) )
(1-(5-(2-M g gl d-4-29) 3 g n] 9 -2-2)-3-(W & E] £ )-1H-¢1 5-6-9 ) (XL 2 Z 2] =) W E}=(400mg,  0.898mmol ,
1.09%, =4 1d9F FARHA ) wrke 894 47}0}034 g EES AdA A etk
ElR=sc 1ifaiuﬂﬂ(20mL)°i SIqA T, EEES X3 ST AUYER £ 2 A4E AFHsa, 5
MU ER ol AxAzIa, AFstd ZHAAT. FFES B3-S A8 A (U EzEd ey 3% He

]2 Xéﬂ]okaiv}. WA 31x . S8 250mg
£-§ W9 230 WA 232C

HPLCOE 6): R, = 7.92%

B /2 HH] = 462.2

i
oft
e

1H NMR (400 MHz, DMSO-d6, § ppm): 9.37 (s, 2H), 8.91 (s, 1H), 8.74 (s, 1H), 8.56 (d, ] =5.2 Hz,
1H), 8.05 (d, J = 8.4 Hz, 1H), 7.82 (s, 1H), 7.73 (d, J = 5.1Hz, 1H), 7.40 (d, ] = 8.0 Hz, 1H), 3.60 -
3.50 (m, 8H), 3.08 (s, 3H), 2.58 (s, 3H).

7] AAld 187, 188, 189, 190, 192, 194, 195, 197 = 198¢] S-A}slA A= Qo):

Aol 187: (1-(5-(2-FF e =y ejd-4-) I ] d-2-9)-3-(W & A 9] J)-11-9 =-6-%) (L= F 2] =) v B} =

WAl A 8 290mg. 88 W 285 WA 2838C

HPLCC}™H 6): R, = 8.39%

Ak B3 on/z: [MH] = 466.1

1H NMR (400 MHz, DMSO-d6, 5 ppm): 3 9.49 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.43 (d, ] =5.3 Hz,
1H), 8.05 (d, J = 8.2 Hz, 1H), 7.94 (d, ] = 5.3 Hz, 1H), 7.82 (s, 1H), 7.43 (d, J = 8.0 Hz, 1H), 3.60-3.50
(m, 8H), 3.08 (s, 3H).

A 188: (1-(5-(3-(Blol==2AHEeED) A )T gln]d-2-2)-3-(HE M3 d)-1H- E-6-) (REZ =) HEl=

W A 8 159mg. &8 W9l 193 WA 196C
HPLC(¥1 6): R, = 8.12%
Ak B3R m/z [MH] = 477.1

1H NMR (400 MHz, DMSO-d6, & ppm): 9.28 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.04 (d, ] = 8.4Hz,
1H), 7.80-7.78 (m, 1H), 7.75 (d, I = 7.6 Hz, 1H), 7.53-7.51 (m, 1H), 7.47-7.41 (m, 2H), 5.29 (t, ] = 5.7
Hz, 1H), 4.62 (d, ] = 5.6 Hz, 2H), 3.82-3.54 (m, 8H), 3.07 (s, 3H). '

AA 189: (1-(5-(3-elg s d) Feln|d-2-9)-3- (D H 3 D)-11-¢1=-6-) (R EZ | ) m E} =

WAl wA, 48 130mg. £-8§ W9 162 WA 165C

HPLCCY™H 6): R, = 10.38%
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Ak B3R m/z [MH] = 475.2

e

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.30 (s, 2H), 8.95 (s, 1H), 8.77 (s, 1H), 8.04 (d, J = 8.0 Hz,
1H), 7.80-7.64 (m, 2H), 7.52-7.41 (m, 2H), 7.34 (d, J = 7.6 Hz, 1H), 3.84-3.45 (m, 8H), 3.08 (s, 3H),
2.72(q, J = 7.5 Hz, 2H), 1.27 (t, J = 7.6 Hz, 3H).

A 190: HE 4-(2-B3-(HEA 9 d)-6-(REZH-4-71H I)-1]-0 E-1-) T gln]d-5-2Hul 2 o] E
WAl A 8 400mg. &8 W) 256 WA 258T

HPLC(™ 6): R, = 9.23%

Ak B3R m/z: [MH] = 505.2

e

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.39 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.13-8.11 (m, 2H),
8.05-8.03 (m, 3H), 7.42 (d, J = 8.0, 1H), 3.90 (s, 3H), 3.71-3.56 (m, 8H), 3.08 (s, 3H).

Ao 191: 4-(2-(3-(AEA ] I)-6-(REZH-4-FLH ) -1H-A E-1-) J g u d-5-2) ¥l 24
| 2~El29] 7R (THF/E F9o EgvgdalsgolE) 2 googae] &

B F e E B WE 4-2-G-(MEE ) 6-(REFH-4-71Rd)-1-UE-1-¢) I gn

O|E(JHA AAld 1909 MFA)ZEE Az Y. WA 1A 8 70mg. S8 ¥ 219 WA 223C

HPLC(*3 6): R, = 6.78%
AeF B33 /7 [M-H] = 489.2

1H NMR (400 MHz, DMSO-d6, § ppm): 9.35 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.08-8.03 (m, 3H),
7.96 (d,J=8.0, 2H), 7.43 (dd, J = 8.0, 1.2 Hz, 1H), 3.80-3.44 (m, 8H), 3.08 (s, 3H).

A 192: HE 3-(2-3-(HEA 3 d)-6-(REZH-4-71H I)-1]- E-1-) T gln]d-5-2H il 2 o] E

WAl A $&: 50mg. &8 WY 217 WA 220C

HPLC(H 6): R, = 9.27%

Ak B3R m/z: [MH] = 505.2

1H NMR (400 MHz, DMSO-d6, § ppm): 9.35 (s, 2H), 8.99-8.95 (m, 1H), 8.78 (s, 1H), 8.40 (d, J = 1.9
Hz, 1H), 8.16 (d, ] = 7.9, 1.4 Hz, 1H), 8.08-8.03 (m, 2H), 7.75-7.71 (m, 1H), 7.43 (dd, ] = 8.3, 1.5 Hz,
1H), 3.92 (s, 3H), 3.82-3.41 (m, 8H), 3.08 (s, 3H).

ALl 193: 3-(2-(3-(MEA I d)-6-(REFH-4-7k10 d)-1H- E-1-) F] ] v Tl -5- % )l 23)

THF 2 & S9 ZF Edvdds=eolES ALEE o 2E2 7158 2 olAEA o Hitssis AFES
E] 2 o 5 = 9] Jﬁ}e F3aheE 27l whE dAlE HE 3-(2-(3-(MEE Q) -6-(REZU-4-7R ) -1H-2 &-
- I gud-5-d)Hlzo o] E(H Al 1929 HAFA)ZHE A=z, WA 3mA. FE& 90mg. 8
el 230 WA 235C

HPLC(H 6): R, = 6.94%

Ak B33 /7 [M-H] = 489.2

1H NMR (400 MHz, DMSO-d6, & ppm): 9.29 (s, 2H), 8.94 (s, 1H), 8.77 (s, 1H), 8.33 (s, 1H), 8.05-
7.99 (m, 2H), 7.91 (d, J = 7.6 Hz, 1H), 7.58-7.53 (m, 1H), 7.42 (dd, J = 8.2, 1.5 Hz, 1H), 3.70-3.60 (m,
8H), 3.07 (s, 3H).

A 194:  (A-(6-(3-F2=2d ) v gug-2-2)-3-(H &3 d)-1H-91 E-6-) (R = Z ] =) v E}=

WAl A S 148mg. &8 WY 211 WA 213C
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HPLC(*¥ 6): R, = 9.961%

Ak B3A: m/z [MH] = 481.1

A

1H NMR (400 MHz, DMSO-d6, & ppm): 9.34 (s, 2H), 8.94 (s, 1H), 8.77 (s, 1H), 8.04 (d, ] = 8.0 Hz,
1H), 8.02-8.01 (m, 1H), 7.88-7.85 (m, 1H), 7.61-7.54 (i, 2H), 7.43 (dd, J = 8.3, 1.5 Hz, 1H), 3.89-
3.38 (m, 8H), 3.08 (s, 3H).

2 Ao 195: 5-(2-(3-(HEA T I)-6-(LE2ZUA4-7}H ) -1H-15-1-) g rd-5-)E| 2 A-3-FF R U EH

WAl A $&: 80mg. &8 W 253 WA 256C
HPLC(*}™H 6): R, = 8.83%
Ak B3A: m/z [MH] = 478.0

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.32 (s, 2H), 8.91 (s, 1H), 8.75-8.72 (m, 2H), 8.18 (s, 1H),
8.05 (d, J = 8.4 Hz, 1H), 7.43 (dd, J = 8.0, 1.2 Hz, 1H), 3.85-3.45 (m, 8H), 3.07 (s, 3H).

Ao 196 5-(2-(3-(A P A3 W) -6-(L 2 EA-4-7hR ) -1H-815-1-9)) 7] 2] 7] 91-5-91 ) E] @ -39} B o] =

) Ihksba22(30%, 2.0mL)E A-2ollA DMSO(2mL) F¢] 5-(2-(3-(HEH
=) I d-5-d) HAM-3-7tHUEH (G AAle]l 1959 A,
200mg, 0.433mmol, 1.0%WEH)9] wmulyE flo] A7), W8 TFES o] 2L oA 4847 HQF wwkst o}
o, =(1mb) 2 AAZ. HAdE 2AE AFAAG L, 22 AFHskAL, HFstel] dx:AAG. IRES Z
g IzaEddy (A7 A 100 WA 20094, tEE 2 e} 2% 1%%] A3

EAFZE(90mg, 0.650mmol, 1.5%%F
Q)-6-(REZH-4-JIRY)-1H-2 =-
e

3
m2 S

-
10

}11
N

WAl A, 4&: 40mg. &8 W9 302 WA 305C
HPLC("H 6): R, = 7.56%

Aer By p/z: M) = 496.1

e

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.26 (s, 2H), 8.90 (s, 1H), 8.74 (s, 1H), 8.27 (s, 1H), 8.09 (s,
IH), 8.04 (d, J = 8.0 Hz, 1H), 7.85 (s, 1H), 7.43 (d, J = 8.4 Hz, IH), 7.34 (s, 1H), 3.71-3.59 (m, 8H),
3.08 (s, 3H).

Aol 197: 5-(2 (-9 d)-1-(5-(4-mDE| e 3-2-91) 9] 2] 1] ©1-2-9])-1H-Q1 =-6-%) (L= F 2] = ) v B} =

WAl wA . 48 195mg. £-8§ W9 232 WA 235C
HPLC(*}™H 6): R, = 9.78%
Ak 2wl n/z: [MHH] = 467.1

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.20 (s, 2H), 8.90 (s, 1H), 8.73 (s, 1H), 8.03 (d, ] = 8.4 Hz,
1H), 7.61 (s, 1H), 7.42 (d, ] = 8.4 Hz, 1H), 7.32 (s, LH), 3.71-3.51 (m, 8H), 3.07 (s, 3H), 2.29 (s, 3H).

A 198: (1-(5-(2-ZF 0 2-5-H ey d) v g n-2-)-3- (e A9 d)-11-¢1 E-6-) (L2 Z g ) HEl =

WAl A $&: 45mg. &8 WY 120 WA 123C

HPLC(™ 6): R, = 9.96%

Ak B3R m/z [MH] = 479.2

I1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.17 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.04 (d, J = 8.0 Hz,
1H), 7.58 (d, J = 6.8 Hz, 1H), 7.43 (d, J = 8.0 Hz, 1H), 7.38-7.25 (m, 2H), 3.81-3.51 (m, 8H), 3.08 (s,
3H), 2.39 (s, 3H).

Aol 199: 6-(2-(B-(H A H)-6-(R2EH-4-ItR H)-1H-Q1E-1-9) J] g u|d-5-A) L] ARl o}n] =
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(1-(5-B2 R I ud-2-4)-3-(NEE ) -1H-E-6-U)(REZ T o)W E=S ZEZEF 141a) 9 141b)ol| 7] A)
¥ upel o], WA HA(IUZIE)TRE B =op wkgAIZTE opA EA
o] Fbslraete] 54 abstE 24 SEES Awsiitt. A AL 8 67mg. §8& W 288
=] 290C

i‘l:i
?{J

HPLC(H 6): R, = 7.24%

Ak B3R m/z [MH] = 491.2

e

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.64 (s, 2H), 9.19 (s, 1H), 8.97 (s, 1H), 8.80 (s, 1H), 8.40
(dd, J = 8.3, 2.3 Hz, H), 8.30 (d, J = 8.4 Hz, 1H), 8.24 (s, H), 8.05 (d, ] = 8.0 Hz, 1H), 7.67 (s, 1H),
7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.71-3.51 (m, 8H), 3.08 (s, 3H).

371 g AAle] 200 WA 212 FARG WA o R Az

A 200: (1-(5-(5-ZF 2 2y g d-2-d) v g ng1-2-)-3- (e A 9] d)-11-¢1 E-6-) (L EZ g ) HEl =

WAl A S 145mg. &8 WY 244 WA 248C

HPLC(™ 6): R, = 8.78%

Ak B3R m/z [MH] = 466.1

LH NMR (400 MHz, DMSO-d6, § ppm): 9.56 (s, 2H), 8.95 (s, 1H), 8.79-8.77 (m, 2H), 8.30-8.27 (m,
1H), 8.05 (d, J = 8.4 Hz, 1H), 8.00-7.95 (m, IH), 7.43 (d, ] = 8.4Hz, 1H), 3.82-3.41 (m, 8H), 3.07 (s,
3H).

Aol 201 (A-(5-(3-FF e =9 ejd-2-9) 2] d-2-91)-3- (W& A 9] J)-11-9 =-6-%) (L= E 2] =) v B} =

WAl A FEr 110mg. &8 W 222 WA 225T

HPLCC)™H 6): R, = 8.52%

Ak B on/z: [MH] = 466.1

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.44 (s, 2H), 8.95 (s, 1H), 8.80 (s, 1H), 8.66-8.65 (m, 1H),
8.05 (d, J = 8.0 Hz, 1H), 8.00-7.95 (m, 1H), 7.64-7.60 (m, 1H), 7.43 (dd, J = 8.0, 1.5 Hz, 1H), 3.82-
3.41 (m, 8H), 3.08 (s, 3H).

Aol 202: 2-(2-(3-(ME A9 H)-6-(REEF-4-7tR d)-1H-Q1E-1-) I ] -5-%) o] Ay s el o} =

WA A g 260mg. &8 WY 303 WA 306C
HPLC(W}™H 6): R, = 7.34%
N
Ak B3P /70 [M+H] = 491.2
IH NMR (400 MHz, DMSO-d6, § ppm): 9.62 (s, 2H), 8.96 (s, 1H), 8.90 (d, J = 4.8 Hz, 1H), 8.81 (s,
1H), 8.53 (s, 1H), 8.32 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.85-7.83 (m, 2H), 7.44 (dd, J = 8.4, 1H),

3.80-3.42 (m, 8H), 3.08 (5, 3H).

Aol 203: 2-(2-(B-(HE A L) -6-(L2E7-4-7t R d)-1H-Q1=-1-%) g n| T -5- ) Elo}F-4-ItH U EH

S A S8 120mg. S8 WY 273 WA 276C

Ak B3 n/z: MH] = 479.0

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.52 (s, 2H), 9.05 (s, 1H), 8.93 (s, 1H), 8.77 (s, 1H), 8.05 (,
J=8.0 Hz, 1H), 7.45 (d, J = 8.0 Hz, 1H), 3.75-3.51 (m, 8H), 3.08 (s, 3H).
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A o] 2041 2-(2-(3-(A DA ) 6-(L2EA-4-7hR d)-1H-215-1-9) 3] 2] 1] §1-5-%1 ) E] o} 47} B 2o ] =

E4 e Aol 1960 i FA ZREZI FASHA 2-(2-C-(MEE L)-6-(EEEW-4-7}12d)-11-<]
E_1-d)ygnd-5-2)Elo}Z-4-FtRUEA (A Ao 2039 AFA)ZRE AzsFo. wa ), Jshal
i & 7hmg. && Wl 286 WA 288T

H

6): R, = 7.44%
Ak B m/z [MH] = 497.4

1H NMR (400 MHz, DMSO-d6, & ppm): 9.57 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.42 (s, 1H), 8.08-
7.97 (m, 2H), 7.73 (s, 1H), 7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.75-3.48 (m, 8H), 3.08 (s, 3H).

AA e 205: (3-(HEATY)-1-(5-(4-HEEo}EF-2-) 9 g1 Hd-2-U)-1H-2 =E-6-U) (R 2 Z g )W E}=

WAl A, 48 170mg. £-8 W9 247 WA 249C
HPLC(®H 8): R, = 4.58%

Aer B3 n/z: [MH] = 468.4

e
ot

1H NMR (400 MHz, DMSO-d6, § ppm): § 9.41 (s, 2H), 8.2 (s, 1H), 8.76 (s, 1H), 8.04 (d, J =8.4 Hz,
1H), 7.51 (s, 1H), 7.43 (dd, J = 8.5, 1.4 Hz, 1H), 3.75-3.48 (m, 8H), 3.07 (s, 3H), 2.49 (s, 3H).

AA e 206: (3-(HEATY)-1-(5-(5-HEEo}F-2-A) 9 g Hd-2-U)-1H-2 =E-6-U) (R EZ g )W E}=

WAl A FEr 120mg. &8 W9 257 WA 260C
HPLC("H 8): R, = 4.61%
Ak B3 n/z: [MH] = 468.4

1H NMR (400 MHz, DMSO-d6, § ppm): 9.38 (s, 2H), 8.92 (s, 1H), 8.75 (s, 1H), 8.04 (d, J = 8.4 Hz,
1H), 7.76 (s, 1H), 7.43 (d, J = 8.0 Hz, 1H), 3.86-3.55 (m, 8H), 3.07 (s, 3H), 2.56 (s, 3H).

Aol 207: 2-(2-(3-(HEA I L)-6-(L2ET-4-7t R d)-1H-Q1=-1-) I g n| T -5- ) Elo}E-5-7t W EH

kA 1 d. 8 50mg. &8 H$): 280 WA 283TC

HPLC(™ 8): R, = 4.02%

Ak B3 n/z: MH] = 479.5

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.53 (s, 2H), 8.93 (s, 1H), 8.89 (s, 1H), 8.66 (s, 1H), 8.05 (d,
J=8.0 Hz, 1H), 7.45 (d, ] = 9.2 Hz, 1H), 3.75-3.54 (m, 8H), 3.08 (s, 3H).

Ao 208 2-(2-(3-(A P A W) -6-(L 2 EA-4-7hR ) -1H-815-1-9)) 3] 2] 1] 1 -5-91 ) E] o} -5~} B o] =

& 110mg. 8§ WS 286 WA 289C
HPLC(HW 9): R, = 3.42%
Ak B3 n/z: MH] = 497.5

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.48 (s, 2H), 8.93 (s, 1H), 8.76 (s, 1H), 8.56 (s, 1H), 8.28 (s,
1H), 8.05 (d, J = 8.0 Hz, 1H), 7.74 (s, 1H), 7.44 (d, ] = 7.6 Hz, 1H), 3.72-3.57 (m, 8H), 3.08 (s, 3H).

AAL 209: 2-(1-(5-(4-otr] e g d-2-¢) T Y rH-2-9)-3-(HE A I ) -1H-S1 E-6-¢) (X 2 &g & ) H Ef+=

WAl A 8 7T5mg. &8 WY 293 WA 297C

HPLCCY™H 6): R, = 7.47%
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[1142]
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[1144]

[1145]

[1146]
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[1148]

[1149]

[1150]
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Ak BA: m/z [MH] = 463.2

A

1H NMR (400 MHz, DMSO-d6, & ppm): 9.39 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.16 (d, J = 5.6 Hz,
1H), 8.04 (d, J = 8.4 Hz, 1H), 7.43 (dd, 1=8.0, 1.2 Hz, 1H),7.14(d,J= 1.6 Hz, 1H), 6.57 (dd, J =
5.6, 2.0 Hz, 1H), 6.24 (s,2H), 3.71-3.51 (m, 8H), 3.07 (s, 3H).

Ao 2100 (A-(5-(-(HrEor] i) ] P-2-) 3] v P -2-)-3- (DA 9 D) -1H-1 E-6-) (L= F 2] =) ]

Eh=
WAl A $& 82mg. &8 WY 213 WA 217C

HPLC(HH 10): R, = 8.43%

Ak B3R m/z [MH] = 491.3

A

1H NMR (400 MHz, DMSO-d6, & ppm): 9.57 (s, 2H), 8.96 (s, 1H), 8.79 (s, 1H), 8.28 (d, J = 5.9 Hz,
1H), 8.05 (d, J = 8.1 Hz, 1H), 7.43 (dd, J = 8.1, 1.5 Hz, 1H), 7.32 (d, J = 2.5 Hz, 1H), 6.68 (dd, ] = 6.0,
2.5 Hz, 1H), 3.81-3.42 (m, 8H), 3.07 (s, 9H).

AAe 211 (3-(HE A9 d)-1-(5-(¥]opE-2-) v v el -2- ) -1H-Q1E-6-¢) (L =F 2] o) v B} =

HAE 3e 4 ZEEZ 14109 FAEHA n-FREHSAAZARS AREEt] it WAl A,
& 122mg. S8 WS 235 WA 237C

HPLC(H 6): R, = 8.24%

Ak B3R n/z [MH] = 454.1

1H NMR (400 MHz, DMSO-d6, & ppm): 9.46 (s, 2H), 8.93 (s, 1H), 8.76 (s, H), 8.08-8.03 (m, 2H),
7.98 (d, ) =3.6 Hz, 1H), 7.44 (dd, J = 8.1, 1.5 Hz, 1H), 3.84-3.34 (m, 8H), 3.07 (s, 3H).

Aol 212: (3-(WEA 9 d)-1-(5-(F Hhxl-4-%) I ] T -2-)-1H-S1E-6-%) (L= Z 2] o) v B3

WAl wR, 45 85mg. &8 WY 278 WA 282C

HPLCCHE 11): R, = 7.12%

A2k B n/yc D] = 449.3

1H NMR (400 MHz, DMSO-d6, § ppm): 9.85 (s, |H), 9.54 (s, 2H), 9.40(d,J = 5.2 Hz, 1H), 8.95 (s,

1H), 8.79 (s, 1H), 8.25 (dd, J = 5.6, 2.4 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.45 (dd, J = 8.0, 1.2 Hz,

1H), 3.64-3.39 (m, 8H), 3.08 (s, 3H).

AAld 213 2 214: 4-(1-(5-2-ZF o 2-5-t|EA 7 d) I 2] v H-2-)-3- (& A I d)-1H-S E-6-7tH <) 9] 7|
g-2-2 (WY w2y g 8E5E ouE o)

4-(A-(5-2-FF 2 2-5-wEAH ) J gl v H-2-)-3-(HE H 3] ) -1H-S1 E=-6-7}H ) I 5 2} -2-2

A8 2 (30%, Sml)E AoAl oM EAN20m]) F9 4-(1-(5-(2-FF L 2-5-v|E5A|Hd) 9 g r|d-2-9)-3-
(MEE 2)-1H-¢15-6-7} 5 d) 9] o 2} 2 -2-2(1.8gm, 3.665mmol, 1.0%, AAd 1529 AFA])e] uykg g

of A7bsgltt. o] ZrolA 17t Fok anke AEE U, §9& =@ml)E A7, HIRErEe
2 FEY. 8 77 52 %3 SAFAUEF £9 2 2 AFsta, F A EF AN Az
A71a, Qg SEAZY. ARES Ay azvtEadge (At 2 100 WA 2004, OEF22e) 4%
el = AAstAvt. @A Al 8 1.6g

@ edE e s 712 HPLC A#E AHgate] SFCE E3f et ARY-H 538103, odE er kel de
ool 5] A e SAstv: A 71ek 0J-H 4.6<250mm, Sm; T &4 = 10t A
S5 25T FEl vigke T8 vle] < 45%; FF 3g/%; b 100bar.
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[1152]

[1153]

[1154]

[1155]

[1156]
[1157]
[1158]

[1159]

[1160]

[1161]

[1162]
[1163]

[1164]

[1165]

[1166]

[1167]
[1168]

[1169]

[1170]

[1171]

[1172]
[1173]
[1174]

[1175]

[1176]

ZIHSd 10-2017-0032420

WAl A 48 404mg

HPLC(®™ 6): R, = 8.68%

Ak B3A: m/z: [MH] = 508.1

X8 SFCE &A9 odel e ek 99.6%(R, = 2.86%)

1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.97 (s, 1H), 8.79 (s, 1H), 8.11 (s, 1H), 8.06 (d,
J = 8.4 Hz, 1H), 7.46 (dd, ] = 8.1, 1.5 Hz, 1H), 7.39-7.29 (m, 2H), 7.10-7.07 (m, 1H), 4.22-4.08 (m,
2H), 3.84 (s, 3H), 3.70-3.48 (m, 2H), 3.27 (s, 2H), 3.09 (s, 3H).

Bo =94 £&5E oGE eLm (A 214):

Ak B3R m/z [MH] = 508.2

g SFCE A9 odel e 3k 99.8%(R, = 4.99%)

1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (d, J = 1.2 Hz, 2H), 8.97 (s, 1H), 8.79 (s, 1H), 8.11 (s,

1H), 8.06 (d, T = 8.4 Hz, 1H), 7.46 (dd, J = 8.1, 1.5 Hz, 1H), 7.39-7.29 (m, 2H), 7.15-7.03 (m, 1H),

4.22-4.08 (m, 2H), 3.84 (s, 3H), 3.70-3.48 (m, 2H), 3.27 (s, 2H), 3.09 (s, 3H).

Aol 215 8 216: 4-B-(AEA I E)-1-(5-(m—2 %) 2] v D -2-9)-11-9 5-6-7p 1 ) 9] ol e} 11 -2-2- (3t}
23 i §EHE cdELeH)

4--( A ¥ d)-1-(5-(m—E ) Y e ] H-2-%) - 1H-91 5-6-7} R ) 9] A e} 1 -2-2

4~ EE 2)-1-(5-(m-F =) ¥ 2] W 9 -2- )~ 1H-Q1 = -6-7hE | ) 9] o eh 51 -2~
Ab o Mgt aR e A E S8 Feshe AFAbl=R AT, wEA Al 7Er 12g

oW 718 HPLC HHS AL83te] SFCE B3 AV AZRE 5891, odEer £ 7]
o8 =A4s9ch: A4 7)8+4A 0J-H 4.6x250mm, 5um; FY &2 = 10p; A4 L% 25T; &ul:
e F8mle] 9k 45%; -k 3g/E; ¢ 100bar.

=7 &5 ddE v (dAld 215):

=
o

W A 8 405mg. &8 W9l 168 WA 171C

HPLC(E 6): R, = 8.91%

Ak B3R m/z [MH] = 474.2
BN SFCE =A% el er ek 99.2%(R, = 3.45%)
1H NMR (400 MHz, DMSO-d6, § ppm): 9.28 (s, 2H), 8.97 (s, 1H), 8.79 (s, 1H), 8.12 (s, 1H), 8.06 (d,

J = 8.0 Hz, 1H), 7.70 (s, 1H), 7.66 (d, ] = 8.0 Hz, 1H), 7.49-7.38 (m, 2H), 7.31 (d, J = 7.6 Hz, 1H),
4.41-4.01 (m, 2H), 3.81-3.51 (m, 2H), 3.29 (s, 2H), 3.08 (s, 3H), 2.42 (s, 3H).

B}t =g £&5HE o dEon(AAd 216):

i

25

A & 28Img. 8 BWH: 168 WA 172TC

1=
K

HPLC(™ 6): R, = 8.91%

B /2 H] = 474.3

e

A%
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[1177]

[1178]
[1179]

[1180]

[1181]

[1182]

[1183]
[1184]

[1185]

[1186]

[1187]

[1188]
[1189]
[1190]

[1191]

[1192]

[1193]

[1194]

[1195]

[1196]

[1197]

[1198]

[1199]

[1200]

ZIHSd 10-2017-0032420

28 SFCZ

e

AE odElew FaE: 99.0%(R, = 4.03%)

e

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.28 (s, 2H), 8.97 (s, 1H), 8.79 (s, 1H), 8.12 (s, 1H), 8.06 (d,
J =80 Hz, 1H), 7.70 (s, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.49-7.38 (m, 2H), 7.31 (d, J = 7.6 Hz, 1H),
4.41-4.01 (m, 2H), 3.81-3.51 (m, 2H), 3.29 (s, 2H), 3.08 (s, 3H), 2.42 (s, 3H).

Al 217 B 218 4-(1-(5-(-lF5Al ) v el -2-¢) -3- (A 2 v ) - 1= =—6-7t R ) ] o e} 3 22 (3

o omen se)) £EHE dyEen)

4-(1-(5-G-mEA # ) A 2] v F-2-9)-3- (| DA 9] ) - 11-9 =-6-7} B ) 9] of| e} 5] -2- 2>

ket W o g olHESL Fo HitslgAE AFESY] 4-(1-(5-(3-WEAHE) I g v d-2-U)-3-(HE E] &)~
- E-6-7F ) I A gp 0 -2-2 (A Al o] 1539] AFA)) o258 ARt &332 134, =& 1.7g.

G odEl e E 72 HPLC AH S ARl SFCE Fd ehAn Al 2HE 53191, ddEer 2 317
24w ow =Asgith: A 7)ebA 0J-H 4.6X250mm, 5um; ¢ €4 = 10u0; A8 L% 25C; F&):
weke; FEufo] oF: 45%; % 3g/H; 9= 100bar.

Hop wEA §E5HE ol dE L (AA 217):

WAl A 8 500mg. &8 W 164 WA 168T

Ak B3 n/z: MH] = 490.3

BAL SFCE =A% o dEl e ek 99 9%(R, = 4.78%)

1H NMR (400 MHz, DMSO-d6, 3 ppm): 9.31 (s, 2H), 8.98 (s, 1H), 8.78 (s, 1H), 8.12 (s, 1H), 8.06 (d,
J =8.0 Hz, 1H), 7.54-7.38 (m, 4H), 7.10-7.02 (m, 1H), 4.19-4.03 (m, 2H), 3.87 (s, 3H), 3.75-3.55 (m,
2H), 3.29 (s, 2H), 3.09 (s, 3H).

Bl =g £&55E JdUE e (AAd 218):

WAl A 8 312mg. &8 W 162 WA 166T

HPLC(HH 11): R, = 8.58%

Ak B3 n/z: MH] = 490.2

A8 P2 2AF o dE e e 99.3%(R, = 6.22%)

IH NMR (400 MHz, DMSO-d6, § ppm): 9.31 (s, 2H), 8.98 (s, 1H), 8.78 (s, 1H), 8.12 (s, 1H), 8.06 (d,

J=8.0 Hz, 1H), 7.54-7.38 (m, 4H), 7.10-7.02 (m, 1H), 4.19-4.03 (m, 2H), 3.87 (s, 3H), 3.75-3.55 (i,
2H), 3.29 (s, 2FD), 3.09 (s, 3H).

U S Al 219 WA 222+ HATU A=Y 3 483 49 EEFoRoMEAS AHES BIC RIS X
o 18l Ee 28R 1-(5-(2-2F L2 d) v v 9 -2-9)-3- (M2 A2 9 d)-1l-=-6-7h5 ke = 5-H

A zsk3l Tt

Aol 219 (A-(5-(2-FF e =) el-2-9)-3-( DA 9 d)-1H-81E-6-) (R)-2-(Elo| =FA D) e

WAl A ¢S 125mg. B8 W 206 WA 210C

=
=
=
o
=2
o2

W 12): R, = 5.10%

Ak B3 n/z: MH] = 495.2

IH NMR (400 MHz, DMSO-d6, & ppm): 9.19 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.05 (d, ] = 8.0 Hz,
1H), 7.81-7.76 (m, LH), 7.59-7.53 (m, 1H), 7.48-7.37 (m, 3H), 4.88-3.38 (m, 8ED), 3.23-2.78 (m, SH).
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[1201]

[1202]

[1203]

[1204]

[1205]

[1206]

[1207]

[1208]

[1209]

[1210]
[1211]

[1212]

[1213]

[1214]

[1215]
[1216]
[1217]

[1218]

[1219]

[1220]

[1221]

ZIHSd 10-2017-0032420

WAl A $&: 7omg. &8 WY 194 WA 198T

HPLC( 12): R, = 5.10%

Ak B /s (M = 495.2

H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.0 Hz,

1H), 7.81-7.76 (m, 1H), 7.57-7.55 (m, 1H), 7.47-7.40 (m, 3H), 4.88-4.12 (m, 3H), 4.11-3.65 (m, 2H),
3.60-3.39 (m, 3H) 3.08-2.78 (m, SH).

AAo] _221: N-(2-o}u] o 8l)-1-(5-(2-FF e 2 <) v 2 u]d-2-A)-N-t| & -3- (& A 5] ) -1-Q E-6-F} g =
oln| =

A AL S Tomg. BF W9l 88 UjA 92T

HPLC(WH 12): R, = 4.85%

W on/z: [MHH] = 490.2

)
oft
At
ol

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 8.91 (s, 1H), 8.77 (s, 1H), 8.03 (d, J = 8.0 Hz,
1H), 7.80-7.76 (m, VH), 7.57-7.53 (m, 1H), 7.46-7.39 (m, 3H), 3.65-3.41 (m, 2H), 3.08 (s, 3H), 3.05-
2.95 (s, 3H), 2.85-2.69 (m, 2H).

Ao 2220 _(A-(5-C-FFe 2y en|d-2-91)-3-(H&H 9 d)-1H-1E-6-%) (FA}sto| =R o] =2 [3 . 4-
cl9E-2(10)-Y) v E}+=

=
1=

TA. $&: 8mg. &8 WL 219 WA 222T

HPLC(W™H 12): R, = 4.85%

A%

A

B /2 H] = 452.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.18 (s, 2H), 9.00 (d, ] = 1.5 Hz, 1H), 8.79 (s, 1H), 8.03 (d, J
=82 Hz, 1H), 7.81-7.76 (m, 1H), 7.59-7.33 (i, 4H), 3.88-3.40 (m, SH), 3.08 (s, 3H), 3.05-2.60 (d, ) =
70.2 Hz, 6H).

A 2230 ((R)-3-o}n] =] E2]d-1-¢4) (3-(Me A3 d)-1-(5-wd I 2] v d-2-2)-1l-91 E-6-< ) v E} =

223a) 1-(5-H 2w ygn¢-2-9)-3- (e E] & )-11-¢1 E-6-7} =2 4k

o

ArstelE Y8R (1.63g, 39.78mol)S THE/E(1:1, 50mL) 5¢] 51b)(5g, 13.26mmol)e] Wl @Etole] 37}

F=S A2oA] 16A12F et wRtetdtt.  &vlE ekt AAS A, FFES E(20mL)el &
NG e olAElo]E(2X20mL) 2 M Hsta, FFAUERFORE AASAY A, tER 2 E(3
x50mL) &2 FE35t. T f§7] TS U ER oA AxA7Ia, SHAIZT. WA GH] 58 4g
(o] &A1 9] 83%)

i

HPLC-MSCHHH 5): R, = 2.88%; m/z [M+H] = 365.8

223b) (R)-3g-F¢ (1-(1-(5-Hzwvgud-2-9)-3-(EE 2 )-11-21E-6-7l B )T 2] d-3-2) F}ul o] E

HATU(2.41g, 6.363mmol), tTlolAZEgoeolwl(3.02uL, 17.355mmol) 2 (R)-¥Zgd-3-U-s}ukal 353-%
o ~H|2(1.18g, 6.363mmol)E DMF(20mL) 2] 223a)(2.1g, 5.787mmol)e] W AN H7Fsilvt. A4
EFES A2 1647 B¢ et v, WSl XA T. HAES A As L, B L I
(33 o= MHsta, HEFEz2ueke fafAZth. &HES x5 A EE A (2X30ml), X3}t EAFLUE
F §90x30ml) H FFGoul)E dHFHow AT, {7 F& FAUER FolA dxATL, FF5A
Atk ZAFRES AElER AFAH. WA mx), 58 3g(o]2A]9] 97%)

~
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[1222]

[1223]

[1224]

[1225]

[1226]

[1227]

[1228]

[1229]

[1230]

[1231]

[1232]
[1233]

[1234]

[1235]

[1236]

[1237]

[1238]

[1239]

[1240]

[1241]

ZIHSd 10-2017-0032420

HPLC-MSCHHH 5): R, = 3.79%: m/z [M+H] = 534.1

223¢) (R)=3u-79 (1--("E.2)-1-(5-sd I 2] r]-2-9)-1H-Q =-6-7} W J) 9] Z 2] e1-3-% ) 7hu}w o] E

SAPZE(1.16g,  8.45mmol) B H|A(H-3F-HEU-tW o e d) 2t E 222 eHE (1D(0.2¢,
0.28mmol) S of2E th7] el Ao 3F-F&L/2(10:1, 66ml) 2] 223b)(1.5g, 2.8mmol) 2 Hd B2k
(0.69g, 5.63mmol)e] &l H7Fslrh, AAHE EFES 90TCToNA 2A2F ¢ 7FEs tha, Aoz YA
713, AgolE sj=g Fd oFsigitt.  oag wHA7a, AFES T4 9 A=vEad e[t
A, tE2 2k 2% WS ]2 A o, dE2R2 AsiAFTh. WA A 58 1g(o]EX 9] 67%)

HPLC-MSC*J™H 5): R, = 3.92%; m/z [M+H]+ = 530.3

223d) 3E-1E ((BR)-1-B-(mEAd 9 d)-1-(5-sd 9 v -2-)-1H-N E-6-7t R d) 9] F 2] A -3- ) Fpupwf| o] E

THF(5mL) =9 m-SF 2292 AHAZAH77%, 0.20g, 0.92mmol)E THF(100mL) ¢ 223¢)(0.54g, 1.02mmol)<] *J
W&ol bk, Y EFES Aol 43 E2t H}O}Oﬂ‘jr o]%, g EFES odE oA ]E
(50mL) &2 BAA7)aL, E3} SARAUES S9(2x50mL) 2 F4(Ix50ml) R dAEF oz AFHE . ]
e Y EFE "“ﬂi AZA7|L, FEAZY. IFES Fd4 29 a2oEaHY9 (A A ERR

e o MR lw gAsieeh. WA 3Al. 8 0.28g(cl A9 51%)
HPLC-MS(HMH 5): R, = 3.14%; m/z [M+H] = 546.3

223e) (R)=3-otr] =yl e el -1-9) (3-(H[E A 9] ) -1-(5-g I I 2] P P -2- ) -1H-S1 =-6-% ) m| E} =

U= 2vek(5.22nL, 20.91mmol) F¢] TFAS] 4 §d& HEZ2v|&(16ml) F<] 223d)(0.28g, 0.52mmol )l
A7rslar, AdE TFES A2oA 3AIZE s<F kgt f9S FHA7|a, EEZ 29 gH(40nL) o2 3
AANZ o, 23 BbE §d(2x20ml) o2 MFEta, MY ER oA AxzAFT. &WE SEAZ &

pul

of, s o=, e % opdEeR ASAZE. @A 1AL 58 0.11g(0]=] 9 46%)

HPLC-MSCHHH 5): R, = 2.44%; m/z [M+H] = 446.3

IH NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.24 (s, 2H), 9.01 (s, 1H), 8.73 (s, IH), 8.00 dJ=
8.0 Hz, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.58-7.55 (m, 2H), 7.51-7.47 (m, 2H), 3.63-3.67 (m, 2H), 3.53
(bs, 2H), 3.22-3.19 (m, 1H), 3.07 (s, 3H), 2.04-2.00 (m, 1H), 1.67-1.64 (m, 2H).

Aol 224: (R)=3-opr| =9 Eeel-1-9) B-(ME A3 d)-1-(5-(n-FH) I v & -2-% ) - 1H-31=-6- ) vi| E}=

S AAld 2233 FAFSHAl Al &S A, 5 90mg.
HPLC-MS(HFY 5): R, = 2.54%; m/z [MHI] = 460.3

1H NMR (400 MHz, DMSO-d6, 100 °C, § ppm): 9.22 (s, 2H), 9.01 (s, 1H), 8.73 (s, 1H), 7.99 (d, J =
8.0 Hz, 1H), 7.66-7.62 (m, 2H), 7.50 (d, J = 8.0 Hz, 1H), 7.46-7.32 (m, 1H), 7.30 (d, J = 8.0 Hz, 1H),
3.67-3.63 (m, 2H), 3.52 (bs, 2H), 3.19 (d, J = 8.0 Hz, 1H), 3.06 (s, 3H), 2.43 (s, 3H), 2.03-2.00 (m,
1H), 1.68-1.62 (m, LH), 1.53 (bs, 2H).

Ao 2250 3-(2-(6-((R)=3-opn| =] =] d-1-7t R d)-3-(w| & H 9] d)-1H-91E-1-9) A 2] r] -5-A ) —4-5F

AAlo 2233 FAVSHAl Al ZsEATE. WA 1A 448 7bmg
HPLC-MSCHHH 5): R, = 2.47%: m/z [M+H] = 489.0

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.19 (s, 2H), 9.00 (s, 1H), 8.74 (s, 1H), 8.31-8.29 (m,
1H), 8.01-7.99 (m, 2H), 7.65-7.60 (m, 1H), 7.51 (d, J = 8.0 Hz, 1H), 3.71-3.63 (m, 2H), 3.53 (bs, 2H),
3.21-3.18 (m, 1H), 3.07 (s, 3H), 2.05-2.00 (m, 1H), 1.70-1.62 (m, 3H).

Al 2260 _((R)=3-olu|x=dZ2el-1-4)(1-(5-(2-ZF 2 -5-m FA H &) 2 v §1-2-¢)-3-(H & 3] d )~
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[1242]

[1243]

[1244]

[1245]

[1246]

[1247]

[1248]
[1249]

[1250]

[1251]

[1252]

[1253]

[1254]

[1255]

[1256]

[1257]

[1258]

[1259]

[1260]

[1261]

[1262]
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1H-9)5-6-91) v E} =

AA e 223% FARSHAl Alzsholvh. WA SAL & 135mg
HPLC-MSC'EH 5): R, = 2.49%: m/z [MH] = 493.9

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.15 (s, 2H), 9.00 (s, 1H), 8.73 (s, 1H), 8.00 (d, J =
8.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.33-7.28 (m, 2H), 7.08-7.06 (m, 1H), 3.86 (s, 3H), 3.66-3.62
(m, 2H), 3.52 (bs, 2H), 3.19 (d, J = 8.0 Hz, 1H), 3.07 (s, 3H), 2.03-2.00 (m, 1H), 1.68-1.58 (m, 3H).

AN el 227: ((R)=3-0h] 9] B2 H-1-9) (1=(5-(2-FF 2 =-5-vl ol ) 9 2] v] §1-2-91) -3~ (] 2 A1 9 W )~11-<)
£-6-9) v el

AAlel 22339 FARSHAl @Sk, WA 3l 8 80mg

HPLC-MSCHHH 5): R, = 2.60%; m/z [M+H] = 478.2

1H NMR (400 MHz, DMSO0-d6, 100°C,  ppm): 9.12 (s, 2H), 9.00 (s, 2H), 8.73 (s, 1H), 8.00 (d, J =

8.0 Hz, 1H), 7.56-7.49 (m, 2H), 7.34-7.23 (m, 2H), 3.67-3.63 (m, 2H), 3.53 (bs, 2H), 3.21-3.18 (m,

1H), 3.06 (s, 3H), 2.40 (s, 3H), 2.05-1.99 (m, 1H), 1.68-1.62 (m, 3H).
AAlef 228: (R)-(3-otr] =y E2d-1-)3-(HEd X d)-1-(5-HdJ g nd-2-)-1H-N =-6-Y ) W E}5=

AES A AR AbsrE 2.29 %] n-SREASA MR FHEAY= AFolHE Alefstas Al
2233 FAFeHAl gkl WA aLAl. & 65mg

HPLC-MS(HHH 5): R, = 2.65%; m/z [M+H] = 462.0

1H NMR (400 MHz, DMSO-d6, 100 °C, 8 ppm): 9.28 (s, 2H), 9.02 (s, 1H), 8.90 (s, 1H), 8.00 (d, J =
8.0 Hz, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.59-7.49 (m, 4H), 3.67-3.63 (m, 2H), 3.54 (bs, 2H), 3.35 (s,
3H), 3.21-3.19 (m, 1H), 2.07-1.99 (m, 1H), 1.69-1.65 (m, 3H).

229: _(R)=3-(2-(6=(3-otn| v Eejd-1-7tR d)-3-( P ¥ ) -1H-Q1 =-1-) A v I -5-)-4-FF ¢

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.24 (s, 2H), 9.00 (s, 1H), 8.91 (s, 1H), 832 (d, J =
8.0 Hz, 1H), 8.04-8.00 (m, 2H), 7.66-7.59 (m, 2H), 3.67-3.63 (m, 2H), 3.54 (bs, 2H), 3.36 (s, 3H),
3.21-3.19 (m, 1H), 2.07-2.01 (m, 1H), 1.76-1.63 (m, 3H). :

AAe 2300 _(R)-(3-obv]es] Eel9-1-9) (I-(5-(2-E 7 25T B A A D) )& v ©l-2-91)-3- (A I M E ) -

HPLC-MS(HHH 5): R, = 2.83%; m/z [M+H] = 510.0

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.19 (s, 2H), 9.01 (s, 1H), 8.90 (s, 1H), 8.00 d,J=
8.0 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.35-7.30 (m, 2H), 7.11-7.07 (m, 1H), 3.87 (s, 3H), 3.67-3.62
(m, 2H), 3.53 (bs, 2H), 3.35 (s, 3H), 3.19 (d, ] = 8.0 Hz, 1H), 2.05-2.01 (m, 1H), 1.70-1.63 (m, 3H).

A6l 2310 (R)=(3-0hv] 9] B2 9-1-9) (1-(5-(2-FF 2 =-5-vl ol ) 9 2] v] §1-2-91) -3~ (W] A . )-11-5)
£-6-9) v el

WAl A, FE8 0.11g
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[1264]

[1265]

[1266]

[1267]
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[1269]
[1270]

[1271]

[1272]

[1273]

[1274]

[1275]

[1276]

[1277]
[1278]

[1279]

[1280]

[1281]

[1282]

[1283]

ZIHSd 10-2017-0032420

HPLC-MSCHMH 5): R, = 2.79%: m/z [M+H] = 494.2

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.17 (s, 2H), 9.00 (s, 1H), 8.90 (s, IH), 8.00(d, J=
8.0 Hz, 1H), 7.60-7.56 (m, 2H), 7.34-7.25 (m, 2H), 3.67-3.65 (m, 2H), 3.53 (bs, 2H), 3.35 (s, 3H),
3.20 (d, J = 4.0 Hz, 2H), 2.41 (s, 3H), 2.05-2.01 (m, 1H), 1.69-1.62 (m, 1H), 1.57 (bs, 2H).

Omz

Alel 232 WA 234% HATU A& 3 Aol ule} TFAS AHES BOC 8% 259 AZE Edsh= 1 WA 27
38t dAR 3-(EAY)-1-(6-H I3 2 9 -2-Y)-1H-Q E-6-7H A e = R EH Al x8SiT

Aol _232: _(IR.4R)-2,5-t]o}x}ulol Aol S = [2.2. 1] ek-2-U (3-( e v ) -1-(5-A I 3] g]u] 1 -2-21)-11-2]

-6-9l

il >
L%
i

=

Al A 48 55mg
HPLC-MSCHHH 5): R, = 2.54%; m/z [M+H] = 458.2

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.22 (s, 2H), 9.04 (s, 1H), 8.74 (s, 1H), 8.00(d, J =
8.0 Hz, 1H), 7.84-7.82 (m, 2H), 7.55-7.48 (m, 4H), 4.6 (bs, 1H), 3.98 (bs, 1H), 3.6 (bs, 1H), 3.51-3.49
(m, 2H), 3.24 (bs, 1H), 3.07 (s, 3H), 1.91-1.77 (m, 2H).

A Ao _233: (1S,45)-2,5-tjo}ApulolAte] S (2.2, 1] e-2-A (3-(M e 3 &) -1-(5-#Hd 3] ] v 1 -2- ) -11-2]

HPLC-MSCHHE 5): R, = 2.53%; m/z [M+H] = 458.3

1H NMR (400 MHz, DMSO-d6, 100 °C, § ppm): 9.23 (s, 2H), 9.04 (s, 1H), 8.74 (s, 1H), 8.00 (d, J =
8.0 Hz, 1H), 7.84-7.83 (m, 2H), 7.56-7.48 (m, 4H), 4.61 (bs, 1H), 3.98 (bs, IH), 3.62 (bs, 1H), 3.5-
3.47 (m, 2H), 3.24 (bs, 1H), 3.07 (s, 3H), 1.91-1.76 (m, 2H).

234: _(IR,4R)-2-SAl-5-ofxputo|rto| Z2[2,.2. 1] E-5-A (3-(HEH I d)-1-(5-F d I 2] 7| H-2-% )~

HPLC-MSCHH 5): R, = 2.78%; m/z [M+H] = 459.2

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.24 (s, 2H), 9.04 (s, 1H), 8.75 (s, 1H), 8.03 (d, 1H, J
= 8.1 Hz), 7.86 (d, J = 7.8 Hz, 2H), 7.58-7.47 (m, 4H), 4.82-4.64 (m, 2H), 3.97 (d, 1H, J = 7.3 Hz),
3.81 (d, 1H, J = 7.3 Hz), 3.62 (d, 1H, J = 10.9 Hz), 3.41 (d, 1H, J = 10.9 Hz), 3.07 (s, 3H), 1.95-1.82
(m, 2H).

Aol 235 WA 2378 3-(ME A2 d)-1-(5-2d e r|d-2-2)-1H-Q 5-6-7H5 Ak e R 8] Al Z=sin

A Ao _235: (IR, 4R)-2,5-Yo}AulolAte] S (2.2, 1] e-2-A 3-(MEd ¥ ) -1-(5-#d 3] g v T -2-)-11-2]

HPLC-MSCHHH 5): R, = 2.68%; m/z [M+H] = 474.3

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.27 (s, 2H), 9.03 (s, 1H), 8.90 (s, 1H), 8.00 (d,J =
8.3 Hz, 1H), 7.87-7.86 (m, 2H), 7.59-7.56 (m, 3H), 7.52-7.5 (m, 1H), 3.98 (bs, 1H), 3.67 (bs, 1H),
3.59-3.56 (m, 1H), 3.34 (s, 3H), 3.31-3.29 (m, 1H), 3.09-3.07 (m, 1H), 2.94 (1H, & sja=z3¥ s}g
), 1.79-1.77 (m, 1H), 1.64-1.62 (m, 1H).

2AAe] 2360 _(15.49)-2.5-tlobdulol At 2.2 [2,2.1] 9 vh-2-9) (3-(M| B4 ¥ ) -1~ (5-31] I ] ] v] ©1-2-9) )~11-<)
£-6-9) v el
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[1285]

[1286]

[1287]

[1288]

[1289]

[1290]

[1291]

[1292]

[1293]

[1294]

[1295]

[1296]

[1297]

[1298]

[1299]

[1300]
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WA 313, 48 0.15g
HPLC-MSCHHE 5): R, = 2.63%; m/z [M+H] = 444.1

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.27 (s, 2H), 9.03 (s, 1H), 8.90 (s, 1H), 8.01-7.99 (m,
1H), 7.87-7.85 (m, 2H), 7.59-7.48 (m, 4H), 4.67 (bs, 1H), 3.68 (bs, 1H), 3.59-3.56 (m, 1H), 3.34-3.29
(m, 4H), 3.1-3.07 (m, 1H), 2.94 (1H, & W=AZRE 77 ), 1.79-1.77 (m, 1H), 1.65-1.53 (m,
1H).

A Ao 2378 (IR,4R)-2-2A}-5-o}A HfolAlo] ZF 2 (2.2, 1] E-5-A (3-(We A 2 d)-1-(5-A d 9 gl m Pd-2-2)-

HPLC-MSCHHH 5): R, = 3.03%; m/z [M+H] = 475.3

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.28 (s, 2H), 9.04 (s, 1H), 8.91 (s, 1H), 8.01 (d, 1H, J
=8.0 Hz), 7.86 (d, 2H, ] = 7.6 Hz), 7.62-7.48 (m, 4H), 4.85-4.65 (m, 2H), 3.95 (d, 1H, J=7.6 Hz), 3.79
(d, 1H, J = 7.2 Hz), 3.59 (d, 1H, J = 11.2 Hz), 3.38 (d, 1H, J = 10.8 Hz), 3.35 (s, 3H), 1.95-1.82 (m,
2H).

A Ao 238:  (IR,4R)-2-LA}-5-olxjutolAto] ZF2[2.2. 1] #E-5-A (1-(5-(2-ZF o 23 d) g nd-2-9)-3-

(e Ed)-1H-21E5-6-9) H el

(1R,4R)-2-FAl-5-ofx rfolAte] T 2[2.2. 1] €k 3fo|=2 SR efolmele] ofu|s AEFY, ~=7] 93 X p-E2
ZHGA S AFEE AbekE xFdte] 3 BAR 1-(5-BR I vd-2-)-3-( 9 E 2 )-11-2A E-6-71 52

Ao g RY Azstgr. WA uA. & 0.16g

HPLC-MSCHHH 5): R, = 3.06%; m/z [M+H] = 493.2

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.18 (s, 2H), 9.03 (s, 1H), 8.92 (s, 1H), 8.03-8.01 (m,
1H), 7.77 (t, H, J = 6.9 Hz), 7.62-7.53 (m, 2H), 7.43-7.38 (m, 2H), 4.83-4.64 (m, 2H), 3.95 (d, 1H, J
=17.1 Hz), 3.78 (d, 1H, ] = 7.1 Hz), 3.58 (d, 1H, J = 10.8 Hz), 3.41-3.35 (m, 4H), 1.95-1.93 (m, 1H),
1.84-1.82 (m, 1H).

Ao _239: (15,45)—2,5—E1O}XPH}OWM%E[z.z.1]?11 e-2-A (1-(65-2-ZF 2 2dd) v gl g1-2-2)-3-(H &
E)-1H-915-6-) w E}=

A A
=
q
AL

4GA (ol E AZY, ~=7] ve As, gn3)E 1-(5-H2 R ud-2-2)-3-(4 g E S )-1H-A E-6-71=
A3 B (18,49)-3d -9 2 5-Hopatutolate] F R [2.2. 1] fe-2-7 e ol ER e Fgstalet. A s
T8 0.21g

HPLC-MSCHPH 5): R, = 2,775 m/z [M+H] = 492 .4

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.18 (s, 2H), 9.02 (s, 1H), 8.91 (s, 1H), 8.0 (d, IH, )
=8.0 Hz), 7.77 (¢, 1H, J = 7.8 Hz), 7.59-7.53 (m, 2H), 7.43-7.38 (m, 2H), 4.5 (bs, 1H), 3.66 (bs, 1H),
3.58 (d, 1H, J = 10.1 Hz), 3.34-2.88 (m, 4H), 3.09-3.07 (m, 1H), 2.94 (1H, & A=A=257H 71243 ),
2.2 (bs, 1H), 1.79-1.76 (m, |H), 1.64-1.62 (m, 1H).

S AAld 240 WA 2432 o= AZH(HATU) o o]o] 25 ofdlo] &A1= 4% BOC R E(TFAE &3l 1-
5-(2-EF e =)y gnd-2-2)-3-(Med A3 d)-11-A E-6-7} 5 Ao 2 RE] A Z35300).

AAle 2400 _(1S.45)-2 . 5-t]opaputelAte] S & [2.2. 1] 3 e-2-A (1-(5-(2-ZF e =9 d) ] 2w T -2-91)-3- (| &
A9 d)-11-91E-6-)) v E}+=

~
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[1302]

[1303]
[1304]

[1305]

[1306]

[1307]
[1308]

[1309]
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HPLC-MSCHHE 5): R, = 2.55%; m/z [M+H] = 476.2

IH NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.14 (s, 2H), 9.02 (s, 1H), 8.74 (s, 1H), 8.0 (d, 1H,J
= 8.0 Hz), 7.77-7.74 (m, 1H), 7.54-7.5 (m, 2H), 7.42-7.39 (m, 2H), 4.52 (bs, 1H), 3.82 (bs, 1H), 3.73-
371 (m, 1H), 3.58-3.48 (m, 1H), 3.13-3.07 (m, 4H), 2.98 (1H, & WaAZ%H 724 ), 1.87-1.8
(m, 1H), 1.67-1.64 (m, 1H).

AAd 241: (A-(5-(2-FF e 2dd) v nd-2-)-3-(HE 9 J)-10-21 E-6-U) ((3aR.6aR) -3} =2 I &
Z[3.4-b]9]E-5(0H)-) M el =

WA . S8 0.07g
HPLC-MS(HHH 5): R, = 2.48%: m/z [M+H] = 490.1

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.13 (s, 2H), 8.98 (s, 1H), 8.74 (s, 1H), 8.00 (d, J =
8.0 Hz, 1H), 7.77-7.73 (m, 1H), 7.55 (d, ] = 4.0 Hz, 1H), 7.48 (d, I = 8.0 Hz, 1H), 7.42-7.37 (m, 2H),
3.80-3.65 (m, 3H), 3.58-3.42 (m, 2H), 3.07 (s, 3H), 2.89 (s, 2H), 2.66 (bs, 1H), 1.91-1.86 (m, 1H),
1.60 (bs, [H).

AAle 242: (A-(5-(2-ZFF 23 D)Iu|-2-2)-3-(HME A3 d)-1H-AN=E-6-¢) ((3aS.6aS) -] sto| =29 &
Z[3.4-b]9]E-5(0H)-) M el =

WA A 8 0.098g
HPLC-MS(HHH 5): R, = 2.49%: m/z [M+H] = 490.1

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.13 (s, 2H), 8.98 (s, 1H), 7.99 (d, J = 8.0 Hz, 1H),
7.77-7.73 (m, 1H), 7.55 (d, J = 4.0 Hz, 1H), 7.47 (d, J = 8.0 Hz, 1H), 7.42-7.37 (m, 2H), 3.78-3.65 (m,
3H), 3.49-3.42 (m, 2H), 3.07 (s, 3H), 2.75 (bs, 2H), 2.66 (s, 1H), 1.91-1.85 (m, 1H), 1.59 (bs, 1H).

AN 243: _(1R.4R)-2-ZA}-5-o}zutol Aol F2[2.2. 113 e-5-U (1-(5-(2-ZF 2 2 ) v ] vl-2-2)-3-(H|
29 d)-10-=-6-) H El=

WA A, 48 70mg
HPLC-MS(HHH 5): R, = 2.87%: m/z [M+H] = 477.2

{H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 9.03 (s, 1H), 8.75 (s, 1H), 8.01 (d, 1H,J
=82 Hz), 7.76 (1, H, J = 7.5 Hz), 7.54-7.52 (m, 2H), 7.42-7.37 (m, 2H), 4.78-4.64 (m, 2H), 3.95 (¢,
1H, J = 7.1 Hz), 3.79 (d, 1H, J = 7.3 Hz), 3.58 (d, 1H, J = 10.8 Hz), 3.38 (d, 1H, J = 10.5 Hz), 3.07 (s,
3H), 1.95-1.92 (m, 1H), 1.84-1.82 (m, 1H).

Al 244t (15.48)-2,5-t]opAputol Aol S 2[2.2.1] Fek-2-A (3-(l DA v d)-1-(5-(F ] T -2-) v e ] el -2~
)=1H-Q1E-6-%) M Ehi=

244a) 9 3-(H[EE]Q)-1-(5-(F ] d-2-9D) 9] & m| A -2-%) - 1H-Cl=-6-7Hr A e o] E

PdC12(dppf)(0.323g, 0.3%mmol, 0.05F%)E A2olA o= di7|atel 1,4-t]54H1250) F9 1-(5-HEXH-
ynd-2-9)-3-1d Aupd-11-91E-6-7F3 A 2-d o] 2~ 2(3.0g, 7.93mmol, 193), HlA(FAYEeE)y
H2(4.01g, 15.87mmol, 293) 2 ZF olAlE|o]E(1.16g, 11.90mmol, 1.59%)¢] e o] H7lslget. wh
g iﬂ £S5 100CAA 16417 &<t wRkgk o, Ao 2 WzZkA 7|3, AgolE =g T8 oHsglty. o

FA7]12, 2-B 2RI (1.38g, 8.76mmol, 1.59%) % 1,4-t]S2H(125mL) F< BHFZAE(5.8mL,
66mmol, 29kl oM &dS AUttt HEZY|A(EfAIDE2)Z25(0)(0.336g, 0.29mmol, 0.05%
EEA di7lgtel =Ystal, EFES 100TeA 16417 &t wRksigitt. ALog2 WziA gl Fo | =
S A, AgAs FHATIA, AFES oY obdElo]E(150mL) o &3 A 71AL, E(2X50mL) B
(50mL)i AHEH oz AHsGT. 7] T5 MU ER Aol dx:A7 ﬁuﬂ%— Zrdstell AAsEL, 3
58 A7 AZvEIH[230 WA 400W5 AEgF A; old ofME o E/SA = 2:3]12 AHAISIGTH.  wA

=4
o]
=

F}°1
0(

o> Mo

)

n ot = = 12 olo
mlo

)

= TR
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[1319]

[1320]

[1321]

[1322]

[1323]

[1324]

[1325]

[1326]

[1327]

[1328]

[1329]

[1330]

[1331]

[1332]
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Al F&: 2.5g(c]EX]9 84%)
HPLC-MS(HFH 5): R, = 4.22%; m/z [MHH] = 377.3

244b) 3-(M=E]©)-1-(5-(I g P-2-) A v A -2- ) - 1H-V F-6-FH3 A 4T

FAketelE A48=(0.837g, 19.94mmol, 3FH) S E/THF(1:1, 40mL) <] 244a)(2.5g, 6.64mmol,
& WS EFES Ao 16417 B wkeiglth. &ulE hgstel AlAska, &
(100mL)ell &3fA171aL, o E=(50mL) = AlHstaL, 2N dstea &Hor AASAAT. olF, 4 F&
oM H|O]E(2X100nL) 2 FF3taL, et 7] T& & ‘;l A4 (50mL) = M FstaL, SAPGEF Aol A
3, FEAFAT. WA A & 1.5g(0]EX9] 63%

X
—

HPLC-MS(HHH 5): R, = 2.76%: m/z [M+H] = 363

244c) (18.49)-39-%49 5-3-(H=E¥E 2 )-1-(5-(I g -2-9) I 2] v T -2-)-1H-%1E-6-7} W d ) -2 5-T] o} Apni}
ojrfelE = [2.2. 1] FE-2-7 A o] E

TBTU(0.532g, 1.65mmol, 1.2%%), 4-WEd-2=Z(0.30mL, 2.75mmol, 1.293F) 2 wmixjuto = (1S,45)-33-

HEl 2 5-t]oltulol o] ZF & [2.2. 1] E-2-7HE 2 ¢ 0] E(0.328g, 1.65mmol, 1.29%)S DMF(10mL) ¢ ulRF

H &Y 244b)(0.5g, 1.3mmol, 1&Z)el H7Fsiqltt. Whg EFES A2olA 1643 &<t wnkek s, Wy

FmLE MAAAY. HAAdE BAE ARAAS L, A=A 73, Ag D oeHE22 A3t o8] AHA
FE 0.400g(0] Z X9 54%)

HPLC-MS(HHH 5): R, = 3.91%: m/z [M+HNH,] = 543.4

244d)  (1S.49)-39-%d¥  5-(3-(EA 9 d)-1-(5-(Fgd-2-) A n|d-2-U)-1H-QNE-6-7} 2 H)-2 , 5-t] o} z}
ulolAlel S 2 [2.2. 1] E-2-7H 5 A glo] E

S22 SAMZ4H0.114g,  0.66mmol, 0.9F%F)S 0CoNA UFZ2Heh(30mL) T 244¢)(0.400g,
0.6lmmol, 19&)o] wREE gAe H7sglvt. ¥k EFES A2oA 3A1F 5 witet o, tE=29
E(50mL) &2 B A 7|3, F3 SAFAUER S9(2x30mL) 2 F5GmL)E dEHow AAHsET. #7]
28 I EF AoA AxRATIL, gestd E&2AAY. AFES A9 mzulEa# v [230 R 40072
Aggt A, PgEFR2ue/Wers = 95:5]2 AAePr. WAl 1A &0 0.290g(0] 22 71%)

HPLC-MSCHHH 5): R, = 3.02%; m/z [M+H] = 559.4

244e)  (15.49)-2,5-t]obAbutol Abo F2[2,2. 1] 1 8-2-91 (3-(| R3] )~ 1-(5-(] €] ¥1-2-91) 3] & v =291 )
1H-91 5 -6-91 ) v E} =

UEZ 2 eH(5.1mL, 20.78mmol, 409%) F2 EZEFQZolMELe] 4N €4S 0Tl YEZZ e (10aL)
9] 244d)(0.29g, 0.5lmmol, 1)l H7Fskdch.  olF, Wk %ﬂ%% ALo A 3AZE FSF wERItt
L5 AFsle] AAS L, FFES ‘:]:Liiﬂﬂ o= 23] EAZFFAZIA, IR E(50nL) o2 54 A7)
i, ¥3} EbE SH(2x20ml) B feonl) 2 AHSHT. #§7] F& FAUEF dolA dx:A7IA, §
FA71aL, mpA o ® FH 8 HPLCE iiﬂ}EZﬂM stttk W 3iA. & 0.200g(0] 29 84%)

HPLC-MS(HHH 5): R, = 2.00%; m/z [M+H] = 459.3

1H-NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.53 (s, 2H), 9.04 (s, 1H), 8.75 (s, 2H), 8.14 (d, 1H,J
= 8§ Hz), 7.95-8.02 (m, 2H), 7.44-7.52 (m, 2H), 4.50 (bs, 1H), 3.67 (s, 1H), 3.58 (d, 1H, J = 12 Hz),
3.31(d, 1H, J =12 Hz), 3.21 (s, 1H), 3.07 (s, 3H), 1.78 (d, 1H, J =8 Hz), 1.63 (d, 1H, J =8 Hz).

S AAA 245 UIA] 2482 A A 2449 FAFSIAl Al Z3FSITE.

Aol 2450 (1S,45)-2,5-topAputolAto]l F 2 [2.2. 113 e-2-A (1-(5-(4-m & 9] 2] T -2-< ) 3] 2] v] T -2-< ) -3 (]
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[1344]

[1345]
[1346]

[1347]

[1348]

[1349]
[1350]

[1351]

[1352]

[1353]
[1354]

ZIHSd 10-2017-0032420

HPLC-MSCHHH 5): R, = 2.23%; m/z [M+H] = 473.1

1H-NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.52 (s, 2H), 9.05 (s, 1H), 8.76 (s, 1H), 8.61 (d, 1H,J
= 4.8 Hz), 8.02-7.99 (mm, 2H), 7.52 (d, 1H, J = 8 Hz), 7.30 (d, IH, J = 4.8 Hz), 4.48 (bs, 1H), 3.68 (5,
1H), 3.59 (d, 1H, J = 10. 4 Hz), 3.31 (d, 1H, J = 10 Hz), 3.11 (s, 1H), 3.09 (s, 3H), 2.96 (s, 1H), 2.46
(s, 3H), 1.78 (d, 1H, T = 8.8 Hz), 1.64 (d, 1H, J = 9.2 Hz).

Al 2460 (15.45)-2 . 5-t{opAutol Aol S [2.2. 1] -2 (1-(5-(4=cl & ¥ 2] -2-%) 9] 2] W] -2~ ) -3~ ("]
2A ) -9 =-6-) v Eh=

WAl w3, 48 0.115g

HPLC-MS(HHH 5): R, = 2.58%: m/z [M+H] = 487.1

1H-NMR (400 MHz, DMSO-d6, 100°C, 5 ppm): 9.54 (s, 2H), 9.05 (s, 1H), 8.76 (s, 1H), 8.63 (d, 1H,J
= 4.8 Hz), 8.01 (d, 2H, J = 8.4 Hz), 7.51 (d, 1H, J = 8.1 Hz), 7.32 (d, 1H, J = 4.6 Hz), 4.5 (bs, 1H),
3.68 (s, 1H), 3.59 (d, 1H, J = 10.2 Hz), 3.31 (d, IH, I = 10.1 Hz), 3.12 (s, 1H), 3.07 (s, 3H), 2.80-2.74
(g, 2H), 179 (d, 1H, J=9.6 Hz), 1.64 (d, 1H, ] =9.1 Hz), 1.31 (t, 3H,J = 7.5 Hz)

Ao _247: (1S,45)-2,5-t]opAjulolAlo] F & [2.2.1] 3] -2-U (1-(5-(6-w ¥ ¥ 2] T1-2- ) 3] g n] ©1-2-9 ) -3~ (]
49 d)-10-21E-6-) v el =

WA F, 8 0.22g
HPLC-MSCHHH 5): R, = 2.44%; m/z [M4H] = 473

1H-NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.51 (s, 2H), 9.04 (s, 1H), 8.75 (s, 1HD, 8.01 (d, 1H, J
=82 Hz), 7.92 (d, 1H, J = 7.7 Hz), 7.85 (t, 1H, )= 7.6 Hz), 7.51 (d, IH, J =82 Hz), 7.33 (d, IH, J =
7.52 Hz), 4.5 (bs, 1H), 3.67 (s, 1H), 3.59 (d, 1H, J = 10.2 Hz), 3.31 (d, 1H, J = 10.0 Hz), 3.11 (s, 1H),
3.07 (s, 3H), 2.61 (5, 3H), 1.79 (d, 1H, J = 9.1 Hz), 1.64 (d, 1H, J=9.2 Hz).

Ao _248: (1S,45)-2.5-tjo}ApulolAte] SR [2.2. 1] e-2-A (1-(5-4-( € o}n ) ) g el -2-) T 2] v Tl -
2-9)-3-(M =& A 9] ) -1H-¢1 = -6-<) H E}=

WA A 48 0.066 g

HPLC-MS(HMH 5): R, = 2.42%: m/z [MHH] = 502.2

TH-NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.52 (s, 2H), 9.05 (s, 1H), 8.75 (s, 1H), 8.29 (d, 1H, )
=5.9 Hz), 8.01 (d, 1H, J = 8.0 Hz), 7.50 (d, 1H, J = 8.1 Hz), 7.29 (d, 1H, J = 2.1 Hz), 6.68-6.66 (m,
1H), 4.45 (bs, 1H), 3.67 (s, 1H), 3.58 (d, 1H, J = 10.2 Hz), 3.30 (d, 1H, J = 10.5 Hz), 3.07 (s, 9H), 1.78
(d, 1H, J = 9.3 Hz), 1.64 (d, 1H, J =9.1 Hz).

Ao 249: (1S,4S)-2,5-t]opAjulo|Ato] 2 [2.2 1] HE-2-L(1-(5-(2-FF e 2-5-vedd) Iznl-2-2)-
-(HeAd g d)-1H-¢1 E-6-) H el =

1-(5-BER-vgn|g-2-2)-3-Hg Aid-1-0E-6-7IE541-HE JAgHEZE IF HEA A=z A
A Z1A] a3 gigle 2-(2-EF2-5-vEHd)-4,4,5 5-HEHWE-1,3,2-USALRE& 7 AH qkSA| 7Y
Apol S AL stae AA o 2449 FAFSHAl FAEEG T, WA 1A, 42&: 0.11g

i o

HPLC-MSCHHH 5): R, = 2.65%; m/z [M+H] = 490.2

1H-NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.12 (s, 2H), 9.02 (s, 1H), 8.75 (s, 1H), 8.02 (d, 1H,J
= 8.4 Hz), 7.56-7.51 (m, 2H), 7.33 (bs, 1H), 7.26 (1, IH, J = 10 Hz), 4.54 (bs, 1H), 3.78 (s, 1H), 3.60
@, 1H, I = 10.4 Hz), 3.36 (d, 1H, J = 10.8 Hz), 3.15 (d, 1H, J = 9.6 Hz), 3.07 (s, 3H), 3.02 (s, 1H),
2.41 (s, 3H), 1.83 (d, 1H, J = 8.4 Hz), 1.68 (d, 1H, J = 8.4 Hz).

AAlel 250 B 2512 Aok B A HATUS ARE-dhs olv= AE¥ e &l 1-(5-C-=F 2 d)dend-2-d)-
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[1365]

[1366]
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[1369]

[1370]
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3-(MEaAdI)d)-1H-Q1 &-6-7H 544k

pue)

ztzte] ofpl o RE A|%38}GIT}.

Al 2500 1-(5-(2-%F & 2o D) 5] 2] n] -9-0))N-((1-3le| EZ A Abo] F 25 2 ) ] &) -N-vl] -3~ (| & 4]
9)-111-15-6-7} 2 opu] =

WA w AL & 0.079
HPLC-MS(*d™ 4): R, = 2.96%; m/z [M+H]+ =479.0

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.13 (s, 2H), 8.91 (s, 1H), 8.72 (s, 1H), 7.98 (d, 1H, J
=84 Hz), 7.75 (t, 1H, J = 7.2 Hz), 7.57-7.52 (m, 1H), 7.44-7.37 (m, 3H), 5.06 (s, L H), 3.56 (bs, 2H),
3.13 (s, 3H), 3.07 (s, 3H), 0.66 (bs, 2H), 0.52 (bs, 2H).

AAH 251 1-(6-2-FF 29 d) 2] nd-2-U)-N-((§)-2-3} o] EFZA| X 2 F )-N-tf| &l -3- (W & M 3] ) -1{-%1 &
—6-7}& 2olu =

HPLC-MS(HPY 5): R, = 2.82%: m/z [MHH] = 467.3

IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.13 (s, 2H), 8.9 (s, 1H), 8.73 (s, 1H), 7.99 (d, 1H, |
=8.0 Hz), 7.76 (1, 1H, J = 8.0 Hz), 7.58-7.52 (m, 1H), 7.42-7.37 (m, 3H), 4.45 (bs, 1H), 4.02-3.97 (m,

1H), 3.39 (d, 2H, J = 8.0 Hz), 3.07 (s, 6H), 1.07 (d, 3H, ] = 4.0 H2).

Ao 252 B 253 (1=(5-(2-ZF o =)y g|nd-2-9)-3-(1-3o] == A o B )-11- E-6-U) (L2 Z ] 1)1
Bl (Rt w2y =2 55 e ddELn)

a) 6-(R2Z-4-7lWI)-11-91=E-3-7} B g 3}o] =

DMF(540mL) 9] (1H-91E-6-Y)(EEZ =)W ER=(36.0g, 156.5mmol)< 0TCol|A DMF(884mL) 2 H3l¥EAXE
L (43.9mL, 469mmol)e] §Hel 71} ar, EES A2olA 4AIZE Bk wNksglth, o], Whg EIES
23t FAUYES §Ho 7 FoATa, odE oMAHEGBRX)RE FEAT. e §7] F& FUEF
Foll A AzA7] nixlgto w2 Ay A=etEa# 9100 WA 20074 A7) gER

SEAAY. AFES
Y

'J_7
2 ey} 10% W12 AT, WA 1A, 58 36g(o] 22| 89%)
HPLC-MS(HHH 5): R, = 1.86%: m/z [M4H] = 259.1

b) (3-(Etol=FA M e)-1H-Q1E-6-U) (REE

N—

o e

TS AUEF(2.2g, 58.34mmol)S 0TCNA wlere(106mL) T2 6-(RE2EZU-4-7}Rd)-11-QE-3-7} 2. < d
slo]=(5g, 19.44mmol)e] #ErMe] T3k Ao R Hrulsta, E3FES ALdA A2 Tk wykekgiv.  HE
&5 At AAG] 255 < BTE FAAT. AFES E(100mL) 2 34 A7]a1, o|d olA H o] E(3X

i, ARG ARE

002 FEaT. @ £7] ¢ Q52 AFeln, PEF 4 w 741/\]7]
E o] &

AFste] AFES WA A 2A] zﬂoo}‘o]:]' T8 4g(
HPLC-MSCHY 5): R, = 1.72% m/z [MH] = 261.2

¢) (1=(5-P.2. 552 P] §l-9-¢1)-3-(Shol EH A ] &) -1-2) E-6-91) (2. 2 Fe] e ) vl i

28 3F-FEHolE(1.72g, 15.38mmol) ¥ 5-HER-2-F22-3g1]d(2.97g, 15.38mmol)E DMF(57mL) %9
b)(4g, 15.38mmol)slel]l F53g A& &Ho] HIlsitt. AR EFES 120TelA 16413 &+ 7FEe o
=, AfolE Hug Fi oAfstaL, old olMHCE(3X50uL)E AHTE. oAdE E(2x50ml) 2 d51
X50mL) &= MAHska, FEAZHT. AFES EHq 29 IA2vEOGI AT HEEEdE 0 WR] 4% )
B8 B8 AASAT. vAA AES JdEHE/OER2HE = 95/562 AsA Y. WA 3. FE
3.1g(o] 22 9] 48%)

HPLC-MS(HPH 5): R, = 2.84%; m/z [M+1] = 419.1
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[1380]

[1381]
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[1384]

[1385]
[1386]

[1387]

[1388]
[1389]

[1390]
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d) (1=(5-2-FFe mdd) 9 gud-2-9)-3-(to| =FA v ) -1H-S1E-6-%) (L= F 2] o) v B

EHAb-5(4.35g, 31.58mmol)S THF/&E(4.5:1, 165mL) <] ¢)(4.39g, 10.52mmol)e] A& H7bssict. W
S AAE olz=sow Zy4sla, Pd2(dba)3(0.96g, 1.052mmol), 3F-FE¥A¥E HEHZFOaRYoE
(0.15g, 0.52mmol) % 2-ZF0 23| dr 24H(1.49g, 10.52mmol)S H7Fstgich. AAE EFES 30TolA 24]
7k 9 wukek o, *“EME HEs T3 AHsgitt. AgolEE YESEEMEH(2X76ml) o2 AlH3ta, o
Ne FHFAZT. IFES ZHU4 A9 TEetEaRY A dEEEdedt 1.5% s ]2 ZAsH
A A, 8 4g(o]EX 2 88%)

HPLC-MS(HFH 4): R, = 3.0%; m/z [M+H] = 433.0

e) 1-(5-(2- % %6 250 d) ]2 v §1-9-9))-6-( 2 E ¢ -4-7ha ) 11-91 B-3-7hu o shol =

l=-ul2 8 # 2 2r]w(5.89g, 13.8mmol)& 0TCoA TS 2w EH(250mL) F<] °]d ¥4 d)(4.0g, 9.25mmo
DEEE AgE &N Hristar, AHE EFES A4 308 & wNksglth. o], Whg EFES
Aglo|E Hleg 23 oislil, FES UIFR2u|eh(2x60nl) 02 AlFegtt. oas A7), FHES

ZH 49 azvEale[Ades; gF 229 e 0 A 1.5% WeErS ]2 ZAAST. WA 1A, FE
3g(o] &9 75%)

HPLC-MS(HHH 5): R, = 3.27%: m/z [M+H] = 431.1.

f) (1=(5-C-ZF 2 23l d) v e]rd-2-9)-3-(slo] =5 A W[ &) -1H-31 5-6-Y) (L2 F 2] =) W[ Epi=

e vladlg fouol=(dHEZ 3 3M, 5.57mL, 16.72mmol)E -70TCelA THF(163ul) ¢ d)(2.4g,
5.57mmol) ¢ &oo] H7lsta, AAE EFES -50ToIA 447 b wkelgith. W EFES ASUEE
£l (50mL) 0. &2 AAA T2 1 obAlEIO] E(2X100mL) & FZ3Fth. T f7] & fF= AHska, 3t
UEF AellA dxA]7]aL %% 17, AFes S+ 29 a=EvEaRY[desh dE22dda 0 WA
2% WEHE]2 FASAT. ©@EA 1A FE 1.9g(e]EX] 76%; =AA).

HPLC-MS(HFH 5): R, = 3.13%; m/z [MHH] = 447.3.

Tl o dE = 712 SFC(AH: 71gH4 0J-H 250<21mm, 5m; ¥ &% 35T; F&uf: ofNEHUEL F o]
axEgobdl = 60/40; F&vHe] F: 0.5%; K% 30g/%; & 80bar)E -l FAVAN(0.5¢) ZEH F5383
o}

Hop w2 §E5H e ol dE L (HA 252):

1H NMR (400 MHz, DMSO-d6, § ppm): 9.1 (s, 2H), 8.86 (s, 1H), 8.27 (s, 1H), 7.81 (d, 1H, ] = 8.0
Hz), 7.78-7.74 (m, 1H), 7.5-7.51 (m, 1H), 7.45-7.38 (m, 2H), 7.3 (dd, 1H, J = 8.1, 1.1 H2), 5.27 (d,
H, J = 5.1 Hz), 5.12-5.07 (m, 1H), 3.63 (bs, 8H), 1.54 (d, 3H, J = 6.4 Hz).

B}t =@ £&5HE o dEon (AAd 253):
T8 0.125g

1H NMR (400 MHz, DMSO-d6, & ppm): 9.1 (s, 2H), 8.86 (s, 1H), 8.27 (s, 1H), 7.81 (d, 1H, J = 8.0
Hz), 7.78-7.74 (m, 1H), 7.5-7.51 (m, 1H), 7.45-7.38 (m, 2H), 7.3 (dd, 1H, J = 8.1, 1.1 Hz), 5.27 (d,
1H, J = 5.1 Hz), 5.12-5.07 (m, 1H), 3.63 (bs, 8H), 1.54 (d, 3H, J = 6.4 Hz).

A Ao 254 F 255: (3-(1-3}o] =EAI A E)-1-(5-Hd I 2 v Hd-2-¢)-1H-S1=-6-) (R 2 2] =) v Ele= (. ¢} w}
23 224 §&FE ddEed)

gAu A (3-(1-3Fo] EEA & )-1-(5-ud ¥ 2 u] d-2- )~ 1H—<ﬂ%—6—°1)(£§%?4b)wﬂﬂi% 2 Ao 252/253
of that HAI FAEA (1-(5-E 2R g nd-2-2)-3- (5o E2 A W e)-11-91 %-6-2U) (R 2 E ] ) W El= o
2RE 3719 g3 dAZ Azt WA 1A, & 1.6

HPLC-MSCHHH 5): R, = 3.04%; m/z [M+H] = 429.2
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[1403]
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[1408]
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AP A (0.42) S 71 SFCE AP ste] & oldeElew (AR 7]ek4d 0J-H 250<21mm, 5um; AY 2% 35T;
T oMHMEUEY F olhZaFolyl = 65/35; F&vlel ¥ 0.5% 7 25g/%; ¢ 80bar)E 53
=3

B} wEA &35 o dEl QW (AA]d 254):
& 0.13¢g

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.2 (s, 2H), 8.76 (s, 1H), 8.27 (s, 1H), 7.87-7.81 (m, 3H),
7.57-7.45 (m, 3H), 7.3 (d, 1H, J = 8.0 Hz), 5.25 (d, 1H, J = 4.8 Hz), 5.12-5.06 (m, 1H), 3.63 (bs, 8H),
1.54 (d, 3H, J = 6.4 Hz).

Hop =g/ &EHE ol dE e u (HAd 255):

1H NMR (400 MHz, DMSO-d6, § ppm): 9.2 (s, 2H), 8.76 (s, 1H), 8.27 (s, 1H), 7.87-7.81 (m, 3H),
7.57-7.45 (m, 3H), 7.3 (d, 1H, J = 8.0 Hz), 5.25 (d, 1H, J = 4.8 Hz), 5.12-5.06 (m, 1H), 3.63 (bs, 8H),
1.54 (d, 3H, J = 6.4 Hz).

S AAlel 256 WA 260 Aol 509 thal Z)AlE wheb AR HWO; 1-(5-E 2Ry gud-2-9)-3-(H|
A9 ) -11-1E-6-9) (R2EE ) el 2 2420 2-B R R-92|d 0 2 5E] A Z3H3{ T},

AN 256: (1-(5-(4-olAZF Iy g ¢-2-9)J gn ¢1-2-9)-3-(H e A3 d)-1H-¢1 E-6-Y) (R EZ g &) E} =

WAl 1 H . g 0.15¢g
HPLC-MSCHHH 5): R, = 3.04%; m/z [M+H] = 490.2

1H NMR (400 MHz, DMSO-d6, 100 °C, § ppm): 9.56 (s, 2H), 8.95 (s, 1H), 8.75 (s, 1H), 8.63 (d, 1H, J
= 8.0 Hz), 8.03-8.01 (m, 2H), 7.41 (d, 1H, J = 8.0 Hz), 7.34 (d, 1H, J = 4.8 Hz), 3.67-3.66 (m, 4H),
3.6-3.59 (m, 4H), 3.07-3.01 (m, 4H), 1.32 (d, 6H, J = 6.9 Hz).

Aol 257 (3-(AE A I d)-1-(5-(4-(L & -1-yn-1-9) F| 2] T -2-%) F] 2] ] T -2-%) - 1H-21 E-6-) (R 2 F ¥]
o) v Ebye

-

1=

A A 48 0.13g
HPLC-MSCHHE 5): R, = 2.89%; m/z [M+H] = 486.1

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.54 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.7(d, 1H, J =
4.8 Hz), 8.11 (s, 1H), 8.03 (d, 1H, J = 8.0 Hz), 7.43-7.39 (m, 2H), 3.68-3.66 (m, 4H), 3.6-3.59 (m,
4H), 3.07 (s, 3H), 2.15 (s, 3H).

Ao 258: (1-(5-(4-Alol G2 2| d-2-)F 2 ujd-2-4)-3- (e d 3 ) -1H-S1E-6-L) (R E 2] )|

e

=

0 Al
2Ll

1=

IA. 5 0.125¢

4

HPLC-MSCHHH 5): R, = 2.83%; m/z [M+H] = 488.3

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.54 (s, 2H), 8.94 (s, 1H), 8.75 (s, 1H), 8.54 (d, 1H, J
= 5.0 Hz), 8.03 (d, 1H, ] = 8.0 Hz), 7.81 (s, 1H), 7.4 (d, 1H, J = 8.1 Hz), 7.16 (d, IH, ] = 4.9 Hz), 3.67-
3.66 (m, 4H), 3.59-3.58 (m, 4H), 3.06 (s, 3H), 2.08-2.04 (m, 1H), 1.16-1.13 (m, 2H), 0.98-0.96 (m,
2H).

Aol 259: (1-(5-(4-ol ¥ g d-2-¢) ] 2] v el -2-91)-3- (MDA 9 ) -1H-81E-6-%) (L= E 2] o) v B3

WA A FE 0.1g
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HPLC-MSCHHE 5): R, = 2.86%; m/z [M+H] = 476.3

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.54 (s, 2H), 8.96 (s, {H), 8.75 (s, 1H), 8.63 (bs, 1H),
8.03-7.99 (m, 2H), 7.43-7.41 (m, 1H), 7.32 (bs, 1H), 3.67 (bs, 4H), 3.59 (bs, 4H), 3.07 (s, 3H), 2.81-
2.74 (m, 2H), 1.31 (t, 3H, J = 7.5 Hz).

AAe 2600 (1-(5-(4=cllFA] 9] 2 -2-9) ] 2] v P -2-9)-3- (| A 9] ) -1H-Q1=-6-%) (R = F 2] i) vl Ef =

WA 1A, & 0.085¢g

HPLC-MSCHHH 5): R, = 2.77%: m/z [M+H] = 492.2

I|H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.54 (s, 2H), 8.94 (s, 1H), 8.75 (s, H), 8.54 (d, 1H, J
=5.7 Hz), 8.03 (d, 1H, ] = 8.2 Hz), 7.67 (s, 1H), 7.43-7.41 (m, 1H), 7.02-7.0 (m, 1H), 4.3 (q, 2H, I =7
Hz), 3.68-3.66 (m, 4H), 3.6-3.58 (m, 4H), 3.07 (s, 3H), 1.42 (t, 3H, ] = 6.9 Ha).

Aol 261: (A-(5=(5-clFA|-2-FF e =3 d) ] v ©l-2-9)-3-(m DA 9 J)-1H-S1E-6-%) (L= Z 2] 1o ) v B3

EbabZE5(0.185g, 1.34mmol) @ (Ataphos)2PdC12(0.032g, 0.044mmol)E o} thr|slol] 33-oFD2-=(8.0mL)
2 500.8u)  F9 (1-G-EREIFHU-2-Y)-3-(MEA T d)-11-Q1E5-6-9) (R E3
0.445mmol) % 2-ZF Q2 2-5-o EAH LB EZ%H(0.165g, 0.89mmol) 2] &Mol H7}stiet. wt
A AAZE Bor kel s, £ 252 Y4 7a, AgolE oA oy, o]
=4 A4 a2vEaddAdeyh dE2des 29 W2 ZAS.
0.14g(o] 222 62%)

m}u
olo o
Mo b
s
i
o
8
s
2

N

= te
_]>‘
=
2
)
o

mlu

_9_
==

HPLC-MSC*J™H 5): R, = 3.15%; m/z [M+H]+ = 509.3

IH NMR (400 MHz, DMSO-d6, 100°C, 3 ppm): 9.15 (s, 2H), 8.92 (s, 1H), 8.74 (s, 1H), 8.03 (d, 1H,J
= 8.0 Hz), 7.4 (dd, 1H, J = 8.0, 1.2 Hz), 7.32-7.27 (m, 2H), 7.07-7.04 (m, 1H), 4.14 (q, 2H, J = 6.9
Hz), 3.67-3.65 (m, 4H), 3.59-3.57 (m, 4H), 3.07 (s, 3H), 1.37 (¢, 3H, ] = 7.0 Hz).

Aol 262: (A-(5-(lz=[d][1.3]1H5E-5-¢) g 2] r]d-2-91)-3-(w[ & 9] ) -1H-%1=-6-%) (L= F 2] ) v E}i=

A AAd 2617 FAFSEAl (1-(-R 2R 0 d-2-U)-3-(HdH 7 d)-1H-21 E-6-U ) (REZ | x)-El=
(0.3g, 0.67mmol) = wWlz[1,3]Y2&-5-R22H0.22¢, 1.33mmol)ZH-E AZsct. @A 1x., $&:
0.145g(o] & x| 44%)

HPLC-MS(HPY 5): R, = 2.94%; m/z [MHH] = 491.3

IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.18 (s, 2H), 8.9 (s, 1H), 8.72 (s, 1H), 8.01 (d, 1H, J
= 8.0 Hz), 7.44-7.33 (m, 3H), 7.05 (d, 1H, J = 8.0 Hz), 6.09 (s, 2H), 3.67-3.66 (m, 4H), 3.59-3.58 (m,
4H), 3.06 (s, 3H).

Aol 2630 (1=(5-(2-&F e 2-5-(EZF ez SA) A d) I d-2-9)-3-( & A 9 d)-1H-91 =-6-) (&

2 3 AAld 2619 digk B FAEIA [1-(5-B2R-T g d-2-)-3-Webd 9 Jd-1TH-Q1 =-6-Y |-
REEZU-4-A-vE=(0.2g, 0.445mmol) L 2-ZFQF-5-EZF 0 2| EAHYHE4H0.2g, 0.89mmol)e] =
= S &3 Sl WA 1AL & 0.14g(o] &S] 57%)

HPLC-MS(HMH 5): R, = 3.21%: m/z [MHH] = 549.1
1H NMR (400 MHz, DMSO-d6, 80°C, & ppm): 9.19 (s, 2H), 8.92 (s, 1H), 8.75 (s, 1H), 8.02 (d, 1H,J

= 8.0 Hz), 7.82 (d, 1H, J = 4.0 Hz), 7.58-7.54 (m, 2H), 7.41 (d, 1H, J = 8.0 Hz), 3.67-3.65 (m, 4H),
3.58-3.57 (m, 4H), 3.07 (s, 3H).
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AN 264: 4-ZFQ 2-3-(2-(3-(HEA I ) -6-(REZH-4-FIH d)-11-21=-1-2) g d-5-2)Hd ol A
°lE
264a) (1-(5-(2-FF Q0 2-5-3lo|=EA ) I g v d-2-)-3-(HE A L) -1-S1 E-6-U) (R 2 Z g ) E}3=

H| 2 (Eg-3u-Fdx29) Zeb5(0)(0.51g, 1.0mmol)S of=<* tf7]ste] t%AH50ml)

2 n| -2-2 )-3-m] €L 3] I - 1H-< 5—6—01]—U3i31—4—°‘—ui]15‘ri(1 0g, 2.0mmol), 2-ZF¢ &-5-slo]|==A]gd
HEA4H0.625g, 4.0mmol) % E3ZHE(0.29g, 5.0mmol)e] AEMe H7Ft.  WEE EFES 90TA 44
FoEeE wnkgk ok, AdtelE =E Fa o3sigitt. ZHE YRR WEH(2X20ml) &8 AlH Sk, FHA]
Ak, AFES ZU4 2™ 2zetEa9[des)h dEEEdey 29 WEe ]2 AASIth. w4,
T 0.44g(o)EA]9] 46%)

HPLC-MS(HFH 5): R, = 2.72%: m/z [MH1] = 481.4

264b) 4-ZF 2 2-3-(2-(3-(MEAd v d)-6-(REFd-4-7t W J)-1H-91=-1-¢) I 2] -5-2)) 3|'d opAE| o] E

F5(0.18nL, 1.9mmol)S 0ColA FZH(2.0mL) 52 264a)(0.45¢, 0.94mmol)ol] H7lsla, AR

SNG Ao A 3AZF Fob wwtelgitt, wES EFES AUt EE MAI7|a, UEFEEJE/HEE(9:1; 3

X30mL) 2= FEFTt. 7] & E3t BAFAUYEF &H(@x20ml) 2 @5(@2oml) 2 AHS A, SV EE
=

”Oﬂ/ﬂ 7d+ AlZlaL, SEAZY. ZRes 24 29 AERviEad9[dgrh dEREdddt 1.5% e ]

HPLC-MS(HP 5): R, = 2.91%; m/z [WHH] = 523.2

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.15 (s, 2H), 8.92 (s, 1H), 8.74 (s, 1H), 8.03 (d, 1H, J
= 8.0 Hz), 7.57 (dd, 1H, J = 6.8, 2.8 Hz), 7.46-7.41 (m, 2H), 7.32-7.29 (m, 1H), 3.68-3.65 (m, 4H),
3.59-3.57 (m, 4H), 3.07 (s, 3H), 2.31 (s, 3H).

2] 2650 (1-(5-(2-FF L 2-5-re ) v elnd-2-9)-3- (@A 9] d)-1H-1E-6-) (I Z2|H-1-%) f €}
e

A AAdE (2-E2FL2-5-mEH ) BEAS AFES 227] B n-E R 2 SANRAE AFES AksE,
Aele]E AFEELe] WE o Eze JREE 2 nixwtow AZE Aleko 2] HATUSF olwlo galel =g
& A oin=stE Edtele 409 38 dAlR wE 1-(5-HE R HP-2-9)-3- (e E 2)-1H-0 5-6-
FHEA | ERRY AzxsHltE. WA 1x). #&: 0.08g

HPLC-MS(HHH 5): R, = 3.2%: m/z [M+H] = 463.3

1H NMR (400 MHz, DMSO-d6, § ppm): 9.16 (s, 2H), 9.02 (s, 1H), 8.78 (s, 1H), 8.01 (d, 1H, J =8.16
Hz), 7.6-7.52 (m, 2H), 7.33-7.31 (m, 2H), 3.53-3.46 (m, 4H), 3.08 (s, 3H), 2.38 (s, 3H), 1.91-1.83 (m,
4H).

Aol 266: N-o"-1-(5-(2-&F 2 =-5-m g d) 9] g u] & -2-% ) -N-w| D -3- (e[ D 4 9] ) - 1H-3] =-6-7}5 20} 1]

)

g Aol 2659 frAreE WA o ® Axsivk. WA aiA]. & 0.13g

HPLC-MS(HHH 5): R, = 3.27%: m/z [M+H] = 451.0

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.12 (s, 2H), 8.88 (s, 1H), 8.73 (s, 1H), 8.02 (d, 1H,J
=8.0 Hz), 7.54 (d, 1H, J = 7.7 Hz), 7.39-7.23 (m, 3H), 3.46-3.41 (m, 2H), 3.07 (s, 3H), 3.0 (5, 3H), 2.4
(s, 3H), 1.18 (t, 3H, ] = 7.0 Hz).

AN 267 1-(5-(2-ZF 2 2-5-de g d) I g v d-2-2)-N N-T] d & -3- (A & A 9] d)-1H-2 E-6-F} & ~oln =

G4 AN Aoz HAUE AFEE opi|E AZY, n-FRedSAMENS ST 8 L (-ETom-
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[1453]

[1454]

[1455]
[1456]
[1457]

[1458]

[1459]

[1460]

[1461]

[1462]

[1463]

[1464]

[1465]

[1466]
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- H ) B EARS AFE 227 WhgE xdtele M9 33 dAR 1-(5-ERERIAWW-2-9)-3-(1EF
e}

[ RE=1
©)-1H-E-6-7H Ao 2 e FEAAG. WA ;A FE0 0.11g

HPLC-MSCHHH 7): R, = 7.81%; m/z [M+H] = 437.2

IH NMR (400 MHz, DMSO-d6, 5 ppm): 9.16 (s, 2H), 8.91 (s, 1H), 8.7 (s, 1H), 8.01 (d, 1H, J = 8.1
Hz), 7.57 (d, 1H, J = 7.6 Hz), 7.42-7.29 (m, 3H), 3.08-2.98 (m, 9H), 2.38 (s, 3H).

AA _268: 1-(5-(2-FF 2 2-5-m| S A #Hd) F 2w d-2-)-N N-t] W & -3- (| & H 9] ) - 1H-QN E-6-FHF 2o} m)

AAd 2610 W Aed FAZAY §AEA 1-(-ERERI 0 H-2-<)-N N-tdE-3-(H DA 59 )-11- -
6-7HE 2ol =(0.15g, 0.37mmol; Al AAld| 2679 A|ZA] T7HAS} 2-EF 2 2-5-HEAFHIHE2H0. 13g,
0.74mmol) 9] £=7] ¥k&. WA w1, 8 0.06g(0] &9 36%)

HPLC-MS(HHH 7): R, = 7.26%: m/z [M4H] = 453.1

[H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 8.91 (s, 1H), 8.77 (s, 1H), 8.02 (d, I1H, J=8.1
Hz), 7.42-731 (m, 3H), 7.1-7.06 (m, 1H), 3.84 (s, 3H), 3.08 (5, 3H), 3.04-2.98 (m, 6H).

AAd 269: (1-(5-(4-mEv]gld-2-2) & g-2-9)-3- (& A 9] ) -1H-¢1 E-6-2) (I = D-1-d) W E}=
269a) WE 1-(5-(4-H 83 gld-2-2) v gl n]d-2-2)-3-(H & E] @) -1H-¢1 E-6-7} Z 2 o] E

PdC12(dppf)(0.325g, 0.397mmol)+= oF2 t7]atel]l ke t]&ak(8oml) F<o HWE 1-(5-BRE|vud-
2-9)-3-(MEE| Q)-1H-A E-6-71 A g o] E(3.0g, 7.96mmol), H|A(IUYZE)TIHE(2.26g, 8.91mmol) =
ZH oMAlEIo|E(2.34g, 23.87mmol)e] @AErHe] HIbeklvh. RS E3ES 110TolA 1A3F F<t ulwkel

S, Ao YZAAZY, 2-BEE-4-ve-32d(2.05g, 11.93mmol), 2M EFZHE &oH(8.0nL) ¥ H|Ez}
Z|2(EYAIFE20)Z2H45(0)(0.46g, 0.398mmol)S o] 2ol Hrlsla, AAE EFES 100ToAA 16417
Qb wwksgith. Wk ZFES AgfolE =g T AHsia, "HHE HIEEEHE/HES (9 DR AFHs)

, NS st FHAAY. JAFES A9 ARvEIHI[100 WA 20095 A2)7h; tEREde og
olAlE| o] E/ &AL = 5/20/75]12 AT, A aA. & 2.0g(0]EX 64%)

HPLC-MSCHHH 5): R, = 4.50%; m/z [M+H] = 391.3

269b) 1-(5-(4-mg g gld-2-) 3 v g-2-2)-3-(HEE] 2 )-1H-S1 E-6-F} A Ak

Farste]E 943HE(0.27g, 6.4mmol)S THF/E(1:1, 50mL) ¢ WE o ~HZ 269a)(1.0g, 2.56mmol)e] 3
dgtdo] H7bstar, AdE EFES H20A 16417 B wnksigity. &g skl AASL, FHRES
om0l &3lA7]a, HER2HE(2x20ml) o2 AFE . A A4S LU ERCR A SA7 A
U2 2 (3X50mL) o2 FE31t. &3 77 T2 IRIUEF oA dxzAz|a, S8 dxAZY. o
ASLAL g 0.9g(0] &40 93%)

= .

HPLC-MS(HP 5): R, = 3.05%: m/z [MHH] = 377.2

269¢) (1-(5-(4-vd 9] d-2-9) g e]n]d-2-2D)-3-(H & ¥ 2 )-11-$1E-6-9) (I Z 2] d-1-%) w e} =

HATU(0.36g, 0.95mmol), ©tlo]AZZHo|dolyl(0.41mL, 2.3%9mmol) 2 HZ291(0.079mL, 0.96mmol)S 0Tl
[e)

DMF(2mL) ¢ 7F=2A%F 269b)(0.3g, 0.79mmol)e] &do H7lstar, AAE EIES 2204 1647 Tk o
ks, o]3 ) WES S3ES Ho] Rojdm, tER2u|ek(3x20ml) o2 F&3rt. ek {7 =& 23}

HAFAUER 8o ¥ s AFHsta, SAYUEF delA AxArla, SEAzY. Aied 94 2H
N

AZvtEa ] [Aes); dER2dve 1% deS]2 AASAT. WA 313, £ 0.33g(e]EX2 97%)
HPLC-MSCHMH 5): R, = 3.93%; m/z [M+H] = 430.0

269d) (A-(5-(4-vgd o ed-2-9) s g nd-2-)-3-(A LI ) -1H-2NE-6-9) (F 2| d-1-) W E}+=
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[1470]

[1471]

[1472]

[1473]
[1474]

[1475]

[1476]

[1477]

[1478]

[1479]

[1480]

[1481]
[1482]

[1483]

[1484]

[1485]
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Y22 ek(10mL) 59 m-FEEHAMZAH(77%, 0.14g, 0.62mmol)S o°coﬂH E 22 e (40mL) 9
269¢)(0.33g, 0.77mmol)e] &Hol|l Hristar, Whg E3ES A2dA 3AIF <t wuksiglct. o]%F, E3ES
23} B AUER f9(2x20ml) ¥ fG4(Ix3ml)E dAEHoz AHsta, IFAUER Aol AFAT]
THAZT. IAFRES U4 29 aEeEIYY[Ades A dER2daEn 26 vekE ]2 gAY
A TA . S 0.215g(0]2321¢] 63%)

FUO

J;‘?‘:H

HPLC-MSCHPH 5): R, = 2.84%; m/z [M+H] = 446.2

IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.56 (s, 2H), 9.05 (s, 1H), 8.79 (s, 1H), 8.6 (d, 1H, J
= 4.8 Hz), 8.05-8 (m, 2H), 7.53 (d, 1H, J = 8.1 Hz), 7.31 (d, 1H, J = 4.6 Hz), 3.55-3.49 (m, 4H), 3.08
(s, 3H), 2.43 (s, 3H), 1.93-1.84 (m, 4H).

A6 2701 N N-T] vl E-1-(5-(4- vl D 3 2] 9 -2-91 ) 3] 2] v -2 1) -3~ (vl & A 3] W) - 1H- Q1 35 -6~} o] =

AAd 26990 sl 71| wkel 7ol 1-(5-(4-mE g d-2-2) ¥ g n¥-2-4)-3-(HEE] &)-11-¢1 E-6-7} 52
stozyE gAsIY. WA A 428 0.158g

HPLC-MS(HHH 5): R, = 2.70%: m/z [M+H] = 420.2

1H NMR (400 MHz, DMSO-d6, 3 ppm): 9.55 (s, 2H), 8.92 (s, 1H), 8.78 (s, 1H), 8.6 (d, 1H,J =49
Hz), 8.04-8.01 (m, 2H), 7.4 (d, 1H, J = 8.2 Hz), 7.31 (s, 1H, J = 4.7 Ho), 3.05-2.99 (m, 9H), 2.43 (s,
3H).

A6l 271: N-o S-N-v] 8- 1-(5-(4-] & v] o] ©-9-91) s e ] @) -2-1) -3~ (vl & A1 5] W) - 1H-Q) E-6-7h ¥ o] =

e A AAd 2699 FAREHAl 1-(5-(4-dE ] B H-2-d) v gl ud-2-d ) -3- (D E] @ )-11-% &~
-7t dsto 2 RE 53¢, WA A $2&: 0.175g

HPLC-MSCHHH 5): R, = 2.79%; m/z [M+H] = 434.2

1H NMR (400 MHz, DMSO-d6, § ppm): 9.55 (s, 2H), 8.91 (s, 1H), 8.78 (s, 1H), 8.59 (d, 1H, ] = 4.8
Hz), 8.04-8.01 (m, 2H), 7.4 (d, 1H, J = 7.9 Hz), 7.31 (d, 1H, J = 4.5 Hz), 3.51 (bs, 1H), 3.25 (bs, 1H),
3.08 (s, 3H), 3.0 (bs, 3H), 2.43 (s, 3H), 1.08 (bs, 3H).

AAA 2720 1-(5-(4-(HuPolu ) 2] d-2- ) F 2] 1] P -2-)-N N-t] | & -3- (| & A 3] ) - 1H-QN E-6-TF} 5 2~

n] =

O

ol

g Aol 2699 Tl A4 wiel BAUE

o

M BE2E Abgsto] Alzsglivt. WA A S8 0.14¢g

I

HPLC-MSCHHH 5): R, = 2.70%: m/z [M+H] = 449.0

1H NMR (400 MHz, DMSO-d6, § ppm): 9.56 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.26 (d, 1H, ] =5.9
Hz), 8.01 (d, 1H, J = 8.1 Hz), 7.39 (d, 1H, J = 8.0 Hz), 7.32 (d, 1H, J = 2 Hz), 6.68-6.66 (m, 1H), 3.08-
2.99 (m, 15H).

226 2731 1-(5-(4-okm] s 2] 9l-2-)) vl 2] 1] €1-9-91) N N-T] ] & -3 (ol & 43 9] )~ 1H- Q1 -6 7 ol =

1-(5-BR2rygnd-2-29)-N N-t{d-3-(MEE] 2 )-11-A E-6-7} 2 2ol = HEA o AHEZR A7)
o8 2-EERygld-4-olyl S ALEE 2Z7] WbSo R HEgAIZl U, AAE AAES AIA=(ZEEF
269a) 2 269d) Zt2t@ FARSAD 7 A HESE AbstA . WA oA S8 0.095¢

HPLC-MSCHHH 5): R, = 2.28%; m/z [M+H] = 421.3

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.38 (s, 2H), 8.91 (s, 1H), 8.78 (s, 1H), 8.15 (d, 1H, J = 5.2
Hz), 8.01 (d, 1H, J = 7.9 Hz), 7.41 (d, 1H, J =7.9 H2), 6.55 (bs, 1H), 6.26 (bs, 2H), 3.07-2.99 (m, 9H).
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e 274 WA 276 33 ATl 2659F FAFSHAl Al x2S

2

| 274: 1-(5-(5-g-2-FF 0 =3 d) I & n]t-2-%)-N N-t] | d-3- ([ DA 9] ) -1H-N Z-6-F} 2ol =

A4

2

s

1=

A, F&: 95mg
HPLC-MSCHPH 7): R, = 8.40%; m/z [M+H] = 451

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.18 (s, 2 H, ), 8.91 (s, 1 H), 8.77 (s, 1 H), 8.04 (d, 1H, ] =
8.12 Hz), 7.61-7.59 (m, | H), 7.42-7.31 (m, 3 H), 3.08 (s, 3 H), 3.04-2.98 (m, 6 H), 2.72-2.66 (m, 2
H), 1.26-1.22 (m, 3 H).

A 2750 (1-(5-(5-o€-2-ZF 2 2Hd) v g|n gd-2-2)-3- ({241 d)-11-20 E-6-2) (I S d-1-) v}

=
=
~

=

A AL 8 7o5mg

HPLC-MSCHHH 7): R, = 8.64%; m/z [M4H] = 477

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.13 (s, 2H), 9.01 (s, 1H), 8.73 (s, 1H), 7.99 (d, IH, J
=8.0 Hz), 7.56 (d, 1H, J = 7.6 Hz), 7.5 (d, IH, J = 8.0 Hz), 7.36-7.26 (m, 2H), 3.53 (bs, 4H), 3.07 (s,
3H), 2.71 (q, 2H, J = 7.6 Hz), 1.9 (bs, 4H), 1.27 (¢, 3H, J = 7.6 Hz).

A 276: (1-(5-(5-cld-2-FF e 23 )] e nd-2-91)-3-(W & H 39 D)-1H-21E-6-%) (L= F 2] 1) W Ep=

s

1=

A, $8: 65mg
HPLC-MSCHMH 5): R, = 3.27%; m/z [M+H] = 493.2

1H NMR (400 MHz, DMSO-d6, & ppm): 9.18 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.03 (d, 1H, J = 8.1
Hz), 7.6 (d, 1H, J = 7.6 Hz), 7.42 (d, 1H, J = 8 Hz), 7.37-7.31 (m, 2H), 3.63-3.5 (m, 8H), 3.08 (s, 3H),
2.68 (q, 2H, J = 7.6 Hz), 1.24 (t, 3H, J = 7.5 Hz).

A 277: (1-(5-(4-dE& v g d-2-d) v 2] -2-A)-3-(H & v ) -11-21 E-6-) (F Z2] P -1-2) e} 3=

i
A2
o
|
frt
4

g AAd 2699 HAT SAEIA WE 1-(5-E 2R v d-2-2)-3-(d Y E 9 )-1H-J E-6-7}=

B Az, A 3x5. 48 0.13g
HPLC-MSCHHH 5): R, = 3.08%; m/z [M+H] = 460.2

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.54 (s, 2H), 9.04 (s, 1H), 8.75 (s, 1H), 8.63 (d, 1H, J
= 4.6 Hz), 8.01 (d, 2H, J = 7.7 Hz), 7.53 (d, 1H, J = 8.0 Hz), 7.32 (d, 1H, ] = 4.4 Hz), 3.54 (s, 4 H),
3.07 (s, 3 H), 2.79-2.74 (m, 2H), 1.91 (s, 4H), 1.33 (m, 3H).

2] 278: 1-(5-(4-o 3 e] -p-91) 9] 2] 0] €1-9-1) N N-C] o] &3 (o & 41 9] W) )~ 1H- 1 H-6-7} 2 o} =

el 2699F FrAFSHAl 29 AR 1-(5-(4-ol 2 u] 2] d-2-9) ¥ 2] m d-2- ) -3- (M 2 H] &) -1H-1 &-6-7H5 A 2H(’E
_]

AN 277e) SAA) C2AFE xSk, WA Al s 0.18g

HPLC-MSCHHH 5): R, = 2.87%: m/z [M+H] = 434

1H NMR (400 MHz, DMSO-d6, & ppm): 9.58 (s, 2H), 8.94 (s, 1H), 8.79 (s, 1H), 8.64 (d, 1H,J = 4.8
Hz), 8.07 (m, 2H), 7.43 (d, 1H, ] = 8.1 Hz), 7.36 (d, 1H, J = 4.5 Hz), 3.08 (s, 3H), 3.05-2.99 (m, 6H),
2.76-2.71 (m, 2H), 1.30-1.26 (m, 3 H).

AAe] 279: N-(2-0bm] 19— Aol €l)-1-(5-(2-%F 0 2-5-v] = A 5] )) 5] ] v] 6 -9-0) )-N-vl € -3~ (| & A 3 ) -

1H-Q1E-6-7Hy 2ot =
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[1510]

[1511]
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[1515]
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279a) N-(2-0bv] te-2-% 4] &)= 1-(5-11.2 5] 2] 1] € -9-01) -N-vl] =3~ (W & 4 5] )~ 1H-§1 67} 2 o}v] =

tjo] A2 Foeolwl(0.34mL, 1.99mmol), EDCXHC1(0.19g, 0.992mmol) = HOBt $F=% <3(0.15g, 0.997mmol)
S DMF(3.0mL) <9 2-(1-(5-Bzrygnd-2-9)-N-He-3-(ed3d)-11-2A E-6-7} 5 2=0}u] ) oA EAE
(0.3g, 0.66mmol, ™g 2-(wEoln|i)olMHo]E dto]=g I Zeto]=e] TBIU wi7hel ofvl= AEH, E Qo
29 23 ° wE oz JlRAE LS E SHARZ 1-(-EREYnd-2-d)-3-(HHE Q)-1H-A &~
6-7Ha Ao = 5E  FdE)  HIlskol). S EFES AH2dA 16A1F EeF wwkstal, WaR
S| A7) AL, wlehg /TSR 2 eh(5:95; 3X40mL) o2 FEEqITh. e 7] T8 X3 SRFAUER, ¥}
Ao &, 9 AFE AHHoR AFHsA, Aol A AZ:A7IA, FHFAA HAA AAES
F5&3, ols ZAY aEvtEad[dEsh; wWegS/gEREde = 5:95]2 AASHT. WAl A, FE
0.13g(e] ZX]9] 43%)

= r

HPLC-MS(HFH 7): R, = 4.84%; m/z [MHH] = 450.0

279b) N-(2-o}]=-2-5 4o &) -1-(5-(2-ZF 2 2-5-w| EA| # ) J] 2| 1] -2-)-N-H & -3- (| A I ) - 1H- &
—6-7}& 2olu =

EHAFZAE(110mg, 0.79mmol) 2 (Ataphos)2PdC12(19mg, 0.026mmol)E B4 t)7]|3le 3g-opd<d=(4.0mL) %
E(0.4nL) 9] 279a)(120mg, 0.26mmol) % 2-ZFQ 2-5-wWEAH Y B E2H(9Img, 0.53mmol)e] o] H7}s)
Ak, REE EFES 95THA 4AIZE BoF wwHkek e, F9 252 WZA YA, AdElelE ol A
oAelgitt. AdAS FI AxAII, JIFES EU94 A¥ A2vEaHY A des/dEREY =
4:96]1= AASHATE. WA 1A FE 35mg(o] B2 27%)

)

1

HPLC-MS(HPY 5): R, = 2.64%; m/z [MHH] = 496.2

IH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.14 (s, 2H), 8.94 (s, 1H), 8.73 (s, 1H), 7.99 (d, 1H, J
= 8.1 Hz), 7.42 (d, 1H, ] = 8.1 Hz), 7.33-7.28 (m, 2H), 7.09-7.06 (m, 1H), 6.92 (bs, 2H), 4.0 (s, 2H),
3.86 (s, 3H), 3.07 (s, 3H), 3.03 (s, 3H).

Aol 2801 N-(2-opm] re-2-2 Ao ') -1-(5-(5-o B -2-ZF e =3l d) v 2] ] -2 )-N-wf| &l -3- (| & Ad 9] ' ) - 1H-

=
Q1E-6-7} 2 opu] =

St AAld 279)9F  FAFSHAl N-(2-0b| -2-8 Ao E)-1-(5-H 2 By v d-2-4) -N- & -3- (e d v d )-
IH-E-6-7HE~olu| =2 58 A28k, WA 1A, & 85mg,

HPLC-MS(HHH 5): R, = 2.93%: m/z [M+H] = 494.1

tH NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.13 (s, 2H), 8.94 (s, 1H), 8.73 (s, 1H), 7.99 (d, 1H, J
= 8.1 Hz), 7.58-7.56 (m, 1H), 7.44-7.26 (m, 3H), 6.92 (bs, 2H), 4.0 (s, 2H), 3.07 (s, 3H), 3.03 (s, 3H),
2.72(q, 2H, T = 7.4 Hz), 1.28 (1, 3H, ] = 7.5 Hz).

A A e 2810 N-(2-0}m]|=-2-2 Ao &)-1-(5-(2-ZF 0 & -5-v & 5 d) ¥ 2] v g -2-¢)-N-w| & -3- (| & A 9] I )-1H-
AE-6-FHE 2ol =
e 1-(-BERyEnd-2-29)-3-(EE 2 )-11-0E-6-7} 5 Aol E % 2-ZF 0 2-5-vEidrBEAS
279b)3toll 71AE vhe} o] ~=7] WG AIFT. AAE AEZH APES FSSe AIEA=ER AEA7 3
(m-CPBA), ©]¢] ZHEAAHLIOH/THE/ &) o2 HEAT ths, WE 2-(MEohn ) ol H 0| E slo|=RF 2 glo]=
(TBTU) ¢} wreA T, AAE Wd 2-(1-5-(2-ZF 2 &2-5-wgdHd) g g nd-2-9)-N-w g -3-(d g 1 d)-
H-AE-6-7FE2olu =) olAEHo| EQ] o ~HZ 718, HBt $EE Fe $£52 wgo=z 77 &

S WA mA2A ATt FE&: 0.13g
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[1522]
[1523]

[1524]

[1525]

[1526]

[1527]

[1528]

[1529]

[1530]

[1531]

[1532]

[1533]

[1534]
[1535]

[1536]

[1537]
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HPLC-MSCHHH 5): R, = 2.76%; m/z [M+H] = 480.3
1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.11 (s, 2H), 8.94 (s, 1H), 8.73 (s, 1H), 7.98 (d, 1H,J
=82 Hz), 7.55 (d, 1H, J = 7.2 Hz), 7.42 (d, 1H, J = 8.1 Hz), 7.33-7.24 (m, 2H), 6.93 (bs, 2H), 4.0 (s,

2H), 3.07 (s, 3H), 3.03 (s, 3H), 2.4 (s, 3H).

Ao 282: N-(2-opn]=-2-5 Ao &) -N-w| & -1-(5-(4-m| & 9] 2] -2-¢1) 9] e] m] T -2-91) -3- (D A 9] ) -1H-¢1 =

4 ANAE WY 2-(A"olrlm)olbol = Stel=rFRetol=e] BIU IAE ASY 2 n-FREI AU
ZAF ALgse] FEHQ ABE TsHE 28R 1-(5-(4- D51 2 H-2-9) 2] v ¥-2-9)-3- (] D B ©)-1H-9)
E-6-7H Ao R R SR, WA wA. S8 0.08g

HPLC-MSCHHH 5): R, = 2.39%: m/z [M+H] = 462.3

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.52 (s, 2H), 8.96 (s, 1H), 8.74 (s, 1H), 8.6 (d, 1H,J
= 4.5 Hz), 8.0-7.98 (m, 2H), 7.42 (d, 1H, J = 8.1 Hz), 7.29 (d, 1H, J = 3.6 Hz), 6.93 (bs, 2H), 4.09 (s,
2H), 3.07 (s, 3H), 3.04 (s, 3H), 2.32 (s, 3H).

A7) 283: N-(2-0}v] == 2ol ©)~1-(5-(4-v] HA] 3] 2] ©1-2-91) 31 2] v] ¥l =201 -N-v] & -3~ (] & 4 9] W) -10-S]
S-6-71 2 ol =

283a) N=(2-opn|:=-2-F Aol &) -1-(5-(4-H| FA| 9] 2] T -2-9) 9] ] ] 1 -2- 9] ) -N-r D -3- (| & ] @ ) -1H-S1 =-6-7}
& ol

PdC12(dppf)(0.094g, 0.115mmol)E o}F=< d7]stell TlS5AH40mL) T N-(2-opW| -2-S Ao g)-1-(5-H=EE
g d-2-4)-N-s &-3-(H 2§ 2)-1H-1 F-6-7H5 2~0}m = (1.0g, 2.3mmol), H A (IS E) )T HE
(0.655g, 2.58mmol) 2 ZHE oFAlH|0]E(0.68g, 6.91mmol)e] Mo Hrlsta, EFES 110CoNA 1A &
oF wwratgith,  ALow WZAAZl Fo, 2-HaER-4-oEA-7 Y (0.65g, 3.45mmol), 2M EAFZLEF &
(8.0mL) # HEZY F2)ZEE(0)(0.133g, 0.115mmol) S H7Fsith. WS EFES 100TelA
16A12F 5ot mitel g, AelolEE T ot FHE WE/tIRa2de(1:9)02 A sk, o
< SHEA7A, REs U4 29 aEvEaRI (AR e/ OS2 2 = 3.5:96.5]2 AASHATH
0.1

Ir
[m
A
5,
1
H

WA nA.
HPLC-MS(HF 7): R, = 7.48%; m/z [MHH] = 463.2

283b)  N-(2-opn|=-2-5 Ao &) -1-(5-(4-H| EA| F 2| d-2-) F g v -2 ) -N-v| & -3- ([ D A 9] ) - 1H-Q1 =6~
FHE 2ol =

n-FE2Z S A A ZAH0.18g, 0.39mmol)S AFE3F 283a)¢] Akl WA wA. $E: 0.065g(0] X< 35%)

HPLC-MSCHHE 7): R, = 5.15%; m/z [M+H] = 479.0

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.54 (s, 2H), 8.96 (s, 1H), 8.74 (s, 1H), 8.55 (d, 1H, J
= 5.6 Hz), 7.98 (d, 1H, J = 8.1 Hz), 7.69 (d, 1H, J = 1.6 Hz), 7.42 (d, 1H, J = 8 Hz), 7.03 (d, IH, J =
1.8 Hz), 6.93 (bs, 2H), 4.0 (s, 2H), 3.97 (s, 3H), 3.07 (s, 3H), 3.04 (s, 3H).

A Ao 284 W 285% A4 2833 FAFSFA A 28T

AAAE] 2805 N-(2-0}v]se-0-8 ol €)-1-(5-(4-(c] ] ohv] ) v e -9-91 ) 5 ] ] 1 -2-))-N-vi =3 (v € 2
) 191 B -6-7} % ol =

1=

WA A S8 86mg
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HPLC-MSCHPH 7): R, = 5.17%; m/z [M+H] = 492.4

1H NMR (400 MHz, DMSO-d6, § ppm): 9.57 (s, 2H), 8.96 (s, 1H), 8.77 (s, 1H), 8.27 (d, 1H, J = 5.7
Hz), 8.05-7.99 (m, 1H), 7.47-7.32 (m, 3H), 7.13 (bs, 1H), 6.67 (d, 1H, ] = 4.3 Hz), 4.08 (s, 1H), 3.87
(s, TH), 3.07-3.0 (m, 12 H).

Aol 2850 N-(2-opm] -2 Aol 'l)-1-(5-(4-ol & ¥ g Tl -2-]) 9] v 1 -2-%) ) -N-wi[ & -3- (W[ D Ad 9] ) - 1H-%1 =
—6-7}g ~oln| =

WA 1A, $E: 0.066g

HPLC-MSCHHH 7): R, = 6.03%; m/z [MH] = 477.1

IH NMR (400 MHz, THF-d8 + Idrop D,0, 8 ppm): 9.54 (s, 2H), 9.15 (s, 1H), 8.88 (s, 1H), 8.59 (d,
1H, J = 4.9 Hz), 8.02 (bs, 2H), 7.53 (bs, 1H), 7.28 (d, IH, J = 4.7 Hz), 4.24-4.0 (m, 2H), 3.11 (s, 3H),
3.08 (s, 3H), 2.78 (q, 2H, J = 7.3 Hz), 1.3 (t, 3H, ] = 7.5 Hz).

A7) 286: N-(2-0}v] 9= 2ol ©)~1-(5-(4-0}v] 5] ] ©1--91 ) 31 2] v] ¥l =201 -N-vi] & -3~ (] & 4 9] W)~ 1H-S)
S-6-7} 2 ol =

e 1-(5-(4-okv] 23] €] B-2-2) 3] 2] v ©-2-9)-3- (W D E] )-1H-Q1 F-6-7 2 A o EF n-FEE S A M2
o2 AHsta, AAE dEAlo|=e Y o 2HEZE I uvgo] HFIst, fElE MRS dE 2-(dE
ol ) oA H o E Slolm 2T Refol=el AZYAA old & %4 IJFES ATsFur. WA 1A, FE
60mg

2

HPLC-MS(HF 5): R, = 1.82%: m/z [MHH] = 464.4

IH NMR (400 MHz, DMSO-d6, § ppm): 9.39-9.37 (m, 2H), 8.95 (s, 1H), 8.77 (s, 1H), 8.17 (d, 1H, J
= 5.5 Hz), 8.04-7.99 (m, 1H), 7.5-7.37 (m, 2H), 7.18-7.12 (m, 2H), 6.54 (d, 1H, J = 4.3 Hz), 6.26 (bs,
2H), 4.08 (s, 1H), 3.87 (s, 1H), 3.07 (s, 3H), 3.01 (s, 3H).

Are 287: (1-(5-(2-ZF e mod) v 2n]d-2-91)-3-(S-r| &M Z o] &= o) -1H-Q1E-6-¢) (L= F 2] ) m B

287a) 2.2, 2-EYEF e m-NAHE[1-[5-C-FF e m-3d) I d-2-A |-6-(LEFTH-4-AT R H)-1H-S1E-
-] S A -\ A b ] gl ol A Eoju] =

Qo TRl T]o} A EHl 0] E(0.96g, 1.72mmol )—H 40°C ol A ]S AH(7mL) 9]
(1-(5-(2-ZF o =m9d)dgnd-2-9)-3-(m &9 d)-1H-¢1E-6-L) (R =2 Z 2] =) E}=(0.7g, 1.5mmol; 2A
d 1), ARslulau4(11)(0.27g, 6.6mmol), ZH(II) OMlEﬂ o|E o|=ZA(0.066g, 0.15mmol) @ 2,2 2-EzZF

Q7 ol Eclu= (0.37g, 3.3mmol)¢] wuty Aetele] Arlsta, AHE EFES o] LxolA 30% ok u
ghakoleh, W Edtes AR WzhAy|aL, BulE UYL, ARes U4 AsnEag9 Ak
dezavest 1% W]z AAsksict. WA 4. & 0.3g(o]=4] 9] 35%)

HPLC-MS(HFH 5): R, = 3.43%; m/z [MHI] = 576.1

287b) (1-(5-(2-=F e =3d) d 2]r]©l-2-9)-3-(S-m DA o] v = ) -1H-31E-6-%) (L= F 2] ) W[ Eh=

e (0.143g, 1.04mmol)S A-2oA oMHNEYVEH/Wgr&(1:1, 9.6mL) S| 287a)(0.3g, 0.52mmol)e] Rk
B g yrisha, i%‘%% A7 Fot ﬂ%o}"ﬂﬂr |vjE FubA 7|, FFES ZAY A=vEIy
[&Fvv); gEades 1% W]z AGAsta, oHz22 M. B3N 14, F8: 0.12g(0]&
2] 9] 48%)
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HPLC-MSCHH 5): R, = 2.81%; m/z [M+H] = 480.1

1H NMR (400 MHz, DMSO-d6, & ppm): 9.22 (s, 2H), 8.92 (s, 1H), 8.8 (s, 1H), 8.04 (d, IH, J = 8.1
Hz), 7.79 (t, 1H, J = 7.2 Hz), 7.6-7.54 (m, 1H), 7.49-7.4 (m, 3H), 4.64 (s, 1H), 3.63-3.47 (m, 8H), 3.24
(s, 3H).

Ao 288: (1-(5-(4-H 83 g d-2-2)d g m]d-2-2)-3-(S-H & A Foln =) -1H-2 E-6-) (R EZ g ) v e}

4 Ar]o] 2877 FARSHA 2vtAlR (1-(5-(4-WE 3 g d-2-) T g n|d-2-¢)-3-(HE I d)-1H-AE-6-Y)
)W ER=(0.4g, 0.87mmol, AA]d] 142) o 2 HE A F3}AT}.

WA 313, $E: 0.09g

HPLC-MSCHHH 5): R, = 2.66%; m/z [M+H] = 476.9

1H NMR (400 MHz, DMSO-d6, & ppm): 9.59 (s, 2H), 8.94 (s, 1H), 8.81 (s, 1H), 8.61 (d, I1H, J=4.9
Hz), 8.06-8.04 (m, 2H), 7.49-7.47 (m, 1H), 7.32 (d, 1H, ] = 4.7 Hz), 4.65 (s, [H), 3.65 (bs, 8H), 3.24
(s, 3H), 2.32 (s, 3H).

Aol 289: (1-(5-(4=(2-3lo] EFA| Z 2 -2-9) v 2] T -2-9) 9] ] v T -2-9)-3- (| 2 A 9] ) -1H-91 =-6-) (&L

289a)
(A-(5-(4-(2-3to| =EEA T 2 g-2-2) I 2| H-2-) F] v T -2-¢)-3- (W H E] @ )-1H-I =-6-) (R 2 Z 2] ) e}
=

A=

H 2~ (AUYZHE)H R E2(0.52g, 2.08mol) % Z-F oFMEHI0]E(0.34g, 3.46mmol)E Aol F4 it
(20mL) =9 (1-(5-B.REIgnd-2-A)-3-(HgE 2)-1-25-6-Y) (RE2Z =)W E=(0.5g, 1.15mmol)2|
golo] Hrbatgder. WS AXE B84 thr)stel i, PdC12(47mg, 0.057mmol)E H7beli, whS E3HE-S
110TColl A 40% Bt wwtelddnt.  F9 52 YZAZ Fo, 2-(2-B2R-9]gd-4-4)-Z 2 3-2-8(0.37g,

1.73mmol), 2M ®RHZE FEA90CnL) 2 HEZIA(EILdE2T)EHE(0)(67mg,  0.057mmol )

A7 Th. WES EFES 100CoAA 2A1%F & ugtst thg, Aoz WA 7|a, £4 ZuriE §3 o

ey, qAE == g4 49 A=2vEa9 (A7 dER2d e 30 Wes ]2 4
\!]

[e)
Ak, @A 1A, &
Ak 2w n/z HH] = 490.3
289a)(0.18g, 0.38mmol)E TIFZZWE Fo p-FREYAMZAIC R Hgdte] ®4 IS Al+sict.

w3 A 58 65mg(o] ZX] 2] 34%)

HPLC-MS(®™ 5): R, = 2.443%; m/z [T = 506.1

IH NMR (400 MHz, DMSO-d6, § ppm): 9.59 (s, 2H), 8.96 (s, LH), 8.80 (s, 1H), 8.69 (d, 1H, ] =5
Hz), 8.18 (s, 1H), 8.05 (d, 1H, ] = 8.1Hz), 7.58 (d, IH, J=4.9 Hz), 7.44 (d, 1H,J = 8.1 Hz), 5.37 (s,
1H), 3.64 (bs, 8H), 3.08 (s, 3H ), 1.51 (s, 6H).

A Ao _290: (1—(5—(5—((401%1 dve)ojne)-2-FF o 2y ) I g v H-2-U)-3- (A& 9 d)-1H-9 &~
6-) (& =)W ER=

3 Aol 2899k FARSHA (1-(5-B 2R3 n|d-2-2)-3-(MEE &)~ 1H-}l =~
HER-N-(Ae]ZRZ g dve)-4-FF o Zoldd o 2 R E] Axsdrt. WA 3x
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[1571]

[1572]

[1573]

[1574]

[1575]

[1576]

[1577]

[1578]

[1579]
[1580]

[1581]

[1582]

[1583]

[1584]

[1585]
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HPLC-MSCHHE 5): R, = 3.17%; m/z [M+H] = 534.1

1H NMR (400 MHz, DMSO-d6, & ppm): 9.12 (s, 2H), 8.93 (s, IH), 8.77 (s, 1H), 8.05 (d, 1H, J =8.1
Hz), 7.43 (d, | H, ) = 8.1 Hz), 7.15 (¢, | H, J = 9.6 Hz), 6.8-6.79 (m, IH), 6.73-6.7 (m, 1H), 5.8-5.77
(m, 1 H), 3.63 (bs, 8H), 3.07 (s, 3H ), 2.96 (t, 2 H, J = 6.0 Hz), 107 (bs, 1H), 0.49-0.46 (m, 2H), 0.24-
0.2 (m, 2H).

Al 291 (1=(5-(4-(-gto|=F Ao d) d 2] P -2-%) 9] g u] &1 -2-%)-3- (| DA 9 D) -1H-Q1 =-6-%) (R =27
L) Eb=

e 2899 FAFSHA (1-(5-BH 2R3 d-2-9)-3-(MEE & )-1H-2&-6-U) (R2F 2] =) ke 3 1-(2-2
zrylgd-4-d)ole=rg sk, WA aA. 8 0.15¢

HPLC-MSC*J™H 5): R, = 2.36%; m/z [M+H]+ =492.2

1H NMR (400 MHz, DMSO-d6, § ppm): 9.57 (s, 2H), 8.95 (s, IH), 8.79 (s, 1H), 8.69 (d, IH, J = 4.9
Hz), 8.11 (s, 1H), 8.05 (d, 1 H, ] = 8.1 Hz), 7.47-7.41 (m, 2H), 5.53 (d, IH, J = 4.3Hz), 4.86(t, 1 H,J
= 5.6 Hz), 3.65 (bs, 8H), 3.07 (s, 3H), 1.43 (d, 3H, J = 6.5H2).

AAlel 2920 (A=(5=(5=(ellFotv]n)-2-FF 0 2 d) v 2] | 1 -2-9)-3- (DA 9 ) -1H-91 5-6-U ) (R =]

=)W Ef=

A A Ao 2899 FAFEHAl (1-(5-BH 2Ry gne-2-2)-3-(HEE 2 )-11-01E-6-Y) (REZg ) WEl= 2 3-
Ha O N-o8-4-Z29 Zoldd o aRE A3y, WA 17, 48 130mg

HPLC-MSCHHE 5): R, = 3.09%; m/z [M+H] = 508.8

TH NMR (400 MHz, DMSO-d6, § ppm): 9.12 (s, 2H), 8.93 (s, 1H), 8.77 (s, LH), 8.05 (d, 1H,J = 8.1
Hz), 7.43 (d, 1H, J = 8.1 Hz), 7.16 (t, IH, ] = 9.6 Hz), 6.77-6.75 (m, 1H), 6.68-6.66 (m, 1H), 5.68 (t,
1H, J = 5.2 Hz), 3.63 (bs, 8H), 3.12-3.05 (m, 5H), 1.20 (t, 3H, J = 7.0 Hz).

A Ao 293:
(A-(5-(2-ZEF 2 2-5-(2-3to| EFN T 2 -2-) | ) 2] u|v-2-9)-3-(H DA 3] J)-1-S1 E-6-U) (L 2 Z 7]
L) el

T4 A6l 2899 FAREA (1-(5-H2 23] )] 9-2-91)-3- (P R E] &)~ -1 5-6-91) (2 2 F el ) v eh 9 2-
(FHER--EFORAD T P-2-S 2T E AxSA. GFA A, FE 6ong

HPLC-MS(HHH 5): R, = 2.80%; m/z [M+H] = 523.6

IH NMR (400 MHz, DMSO-d6, & ppm): 9.18 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.05 (d, 1H, J =8
Hz), 7.78 (d, 1H, J = 5.6 Hz), 7.63 (bs, 1H), 7.43 (d, 1H, J = 7.9 Hz), 7.37 (¢, 1H, ] = 10.1 Hz), 5.19 (s,
1H), 3.64 (bs, 8H), 3.08 (s, 3H), 1.49 (s, 6H).

WAl 204: (1-(5-(2-Z 20 25 (1 a0 = E A ALo] 22 5 e 51 ) syl 2 ] 20 )5 (il €1 41 7] 1) 1}]0]
6-)(EEFe ) el

A Ao 2899F FAFSHAl (1-(5-B 2RI g ud-2-U)-3-(HEE )-11-¢1E-6-I)(REaZ ) wEl= 4 1-
(3-BE2EA-ZF O Z2I A S22 L2 RS2 HE A3, WA 1A, £ 50mg
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[1589]

[1590]
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[1592]

[1593]
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[1595]

[1596]

[1597]

[1598]

[1599]

[1600]

[1601]

[1602]

[1603]
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HPLC-MSCHHH 7): R, = 6.675: m/z [M+H] = 521

1H NMR (400 MHz, DMSO-d6, & ppm): 9.17 (s, 2H), 8.94 (s 1H), 8.78 (s, 1H), 8.05 (d, 1H, J = 8.0
Hz), 7.47-7.41(m, 3H), 7.37-7.33 (m, 1H), 6.07 (s, 1H), 3.63 (bs, 8H), 3.08 (s, 3H), 1.15-1.12 (m, 2H),
1.09-1.06 (m, 2H).

Jol _295: _(d-(5-(4-(=ste|=FA o] SR 2 I) v 2| gl-2-9) ] 2] v e -2-)-3- (| & A 9] I ) -1H-Q1 =-6-
(ZeZe]k)veh=

T4 el 2899 FAREA (1-(5-H2 3] ) 9-2-91)-3- (P R E] &)~ -1 5-6-90) (R 2 F el ) ek 9 1-
(-F2EU-1- M| ZELE RSN AxsYh. WA 1A, FE: Teng

HPLC-MSC'EH 5): R, = 2.64%: m/z [M+] = 504

IH NMR (400 MHz, DMSO-d6, & ppm): 9.57 (s, 2H), 8.96 (s, 1H), 8.79 (s, 1H), 8.63 (d, IH, J =5
Hz), 8.05 (d, 1H, J = 8.1 Hz), 7.77 (s, 1H), 7.43-7.41 (m, 2H), 6.27 (bs, 1H), 3.64 (bs, 8H), 3.07 (s, 3
H), 1.28-1.26 (m, 4H).

Jol _296: _(1-(5-(4-((Ato]E2 X2 hvE)olu] )3 2] H-2-) 3] 2] v d-2-2)-3-(H & A 3] ) -11-91 =6~
(R2Z g w)vEl=

A
)

o

296a) (1-(5-(4-F =223 gd-2-)J gne1-2-2)-3-(HEE] & )-11-¢1 E-6-) (L= Z g ) H El =

289y izl Z1AE Bk} frAbek Ao R (1-(5-BHREI N E-2-9)-3-(MEE 2 )-1H-AE-6-U) (R 2 &
) ERed - R R-4-S 22 dds AP 0 AL FE 1.7g(e]EA 9] 79%)

HPLC-MSCHHH 5): R, = 3.77%: m/z [M+H] = 466.3

fufid

296b)  (1=(5-(4=-((Ate] Sz =z 2 dud)olr] o) 2 P-2-%) 9] g u| e -2-9)-3-(HHE].Q ) -1H-S1E-6-2) (L=

)W Et=

EREAI4(0.62g, 1.89mmol), BINAP(64mg, 0.10mmol) Z Z-EF&E(11) oFAEH ©]E(19.3mg, 0.086mmol)E Aol A
o2 th7Islel T fSA(16nl) T ApelFz=Z 2 e o}l (0.07mL, 0.86mmol) Z 296a)(0.40g,
0.86mmol)e] &Ml H7lalgiet. WHE EFES 90TColA 16A17F &t wpke b3, AR08 YZAA7|L, &
A Zur1Es sl o7sisit. NS THA7|AL, AFES FUH A A2ZetEadP[degh gEE2a2dY
g3 3% WeE]® ZASHET. WA 1A & 0.25g(0] X 9] 58%)

HPLC-MS(HHH 5): R, = 3.61%; m/z [M+H] = 501.2
296c) (1-(5-(4-((AlelF 2z zdve)oln ) d g ¥-2-) d g v H-2-2)-3-(M & 3 d)-1H-¢ E-6-Y) (E =
Z o) El=

Oz ave 9 -2 29 AHMFALS AFRS 296b)(0.25g, 0.49mmol)e] A3}, =Al w1z, £&: 80mg
(o]&x 2] 31%)

HPLC-MSCHHH 5): R, = 2.81%; m/z [M+H] = 517.4

IH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.43 (s, 2H), 8.94 (s, [H), 8.74 (s, 1H), 8.2 (d, IH, J
= 5.7 Hz), 8.03 (d, 1H, J = 8.1 Hz), 7.42 (d, 1H, J = 8.0 Hz), 7.20 (s, 1H), 6.63-6.61 (m, 1H), 6.50 (s,
1H), 3.67 (bs, 4H), 3.59 (bs, 4H), 3.14 (t, 2H, J = 5.8 Hz), 3.06 (s, 3H), 1.13-1.06 (m, 1H), 0.55 (d, 2H,
J=17.9 Hz), 0.30 (d, 2H, ] = 4.5 Hz).

AR e 207 B 2088 (1-(5-(4-F 2 23] 2] 1-2-90) 31 2] 1] ©-2-9))-3- (W P E] ©)- 191 -6-9)) (.23
o RN FASH PR

Al 297: (- P AT D)-1-(5-U-(I Ed-1-¢h) 9 2] d-2-) I 2] ] I -2-)-1H-Q1 =-6-%) (&

ik
©
b
=
o

I
i
&
Ir
=
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[1612]

[1613]
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HPLC-MS(HPY 5): R, = 2.84%; m/z [MHH] = 517.4

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.50 (s, 2H), 8.94 (s, 1H), 8.74 (s, 1H), 8.27 (d, IH, J
=5.8 Hz), 8.03 (d, 1H, J = 8.1 Hz), 7.42(d, 1H, J = 8.1 Hz), 7.14 (s, 1H), 6.54-6.52 (m, 1H), 3.68-3.66
(m, 4H), 3.60-3.57 (m, 4H), 3.43-3.40 (m, 4H), 3.06 (s, 3H), 2.05-2.02 (m, 4H).

Aol 298: (1-(5-(4=(ol = opr ) ] 2 -2-) ] 2] m] el -2-91)-3- (W[ & 9] ) -1H-%1E-6-¢) (L= 2] =) v B}

=
=
~

=

A A 8 97 mg
HPLC-MSCHHH 5): R, = 2.61%; m/z [M+H] = 491

1H NMR (400 MHz, DMSO-d6, 100°C, 6 ppm): 9.43 (s, 2H), 8.94 (s, 1H), 8.74 (s, 1H), 8.20 (d, 1H, J

=49 Hz), 8.03 (d, I1H,J=8.1Hz),7.42(d, IH,J = 7.6 Hz), 7.15 (s, 1H), 6.57 (bs, 1H), 6.39 (bs, 1H),

3.67 (bs, 4H), 3.58 (bs, 4H), 3.27-3.24 (m, 2H), 3.07 (s, 3H), 1.25-1.21 (m, 3H).
AN 299: (1-(5-(4-F 22y gd-2-A) v g d-2-2)-3-(H e Xy d)-1H-21 E-6-U) (R EZ T ) W El=

289a)el uist A& AAHH FASHA (1-(5-BE2EIg | d-2-9)-3-(HE 43 d)-11-AE-6-¢) (EEFE x)-1
E}=(0.5g, 1.1lmmol) ¥ 2-B2R-4-F2292]9(0.23g, 1.22mmol) 22X E Az, WA 31z, S8
61mg(o]&=]29] 11%)

HPLC-MSC'EH 5): R, = 2.89%: m/z [MH] = 482

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.61 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.75 (d, 1H, J = 5.3
Hz), 8.40 (d, 1H, J = 1.4 Hz), 8.06 (d, 1H, J = 8.16 Hz), 7.65-7.63 (m, 1H), 7.45 (d, 1H, J = 8.5 Hz),
3.65 (bs, 8H), 3.08 (s, 3H).

Ao _300: _(1-(5-(4-(1-3lo]=F Ao &) ¥ g gl-2-2) I g v Tl -2-)-3- (A E A 9 I )-1H-S E-6-U) (L2 Z 7]
) e
300a) WY 1-(5-(2-ZFF 2 2-5-(1-slo] EF Al &) Fd) I 2] v H-2-)-3-(HH E ) -1H-S E-6-F} =52 H o] E

Ad BA 289a)9F AR HE 1-(5-EERIHMH-2-9)-3-(HEE ) -1H-1E-6-7H5 A d o] E(1.0g,
2.65mmol) @ 1-(3-HER-4-ZF0 2 d)ek2(0.87g, 3.98mmol) ZFE FAsFTt. FA mA.  F&:
1.0g(o]&x]2] 89%)

HPLC-MS(HHH 5): R, = 3.98%: m/z [M+H] = 438.1

300b) 1-(5-(2-ZF Q@ Z-5-(1-3lo|=F Ao e ) 2| n]P-2-)-3-(HE E] @ )-11-N E-6-F F A Ak

FAs e E 954385(0.30g, 7.07mmol)S ALo| A THF/E(1:1, 40mL) 3¢ 300a)(1.0g, 2.36mmol)e] &M

AT g EFES o LElA 1643 B WU e, FHAAG. AFES BQLZ 4
712, AL BARISEXNR ARSI 4 4 B AERS A5 il 1 2% HES £
sk, AE 24 AWNE Fo olnAANT, AFIE B EFAS AT T TR AA

ﬂJ\# o
1= r

=]
itk @ A FE 0.75g(0]EX]9] 75%)

HPLC-MSCHPH 5): R, = 2.95%; m/z [M+H] = 424.3

300c) (1-(5-(2-FF2 2-5-(1-3to|=EZ A &) H ) F 2 n] Y-2-U)-3-(HEE] 2 )-1H-0 E-6-¢)(EEZ e x)
El=
HATU(0.38g, 0.99mmol), t]o]AZEZ el (0.41mL, 2.48mmol) ¥ REZ(0.08mL, 0.99mmol)S 0T ol A]
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[1626]
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[1628]

[1629]

[1630]
[1631]

[1632]

[1633]

[1634]

[1635]

[1636]

[1637]
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[1640]
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T DMF(2mL) <] 300b)(0.35, 0.83mmol)e] &Hel M7ttt wh-g EFES A4 6A1ZF <t nlgkgh
g, YusE ARG, EFES gIFEaaa@xsml)ew FEen, 33 47 £& 34 '
A AE:AZIAL, EElE AF FelA 1117%0}315}. AFES S99 A9 ARvEIHI[HET
I} 1.5% WER]Z AASAY. WA aA. 480 0.32g(0]ZX] 2] 80%)

LC-MS(HH A): m/z [M+HI+ = 493.3(MW AIMEX] 492.57); Rt = 3.48%.
HPLC-MSC*J™H 5): R, = 3.48%; m/z [M+H]+ = 493.3

300d) (1=(5-(4-(I-3ste|l=F Al d) J g -2-9]) 9] 2w el -2-9])-3- (D A 9 ) -1H-Q1E-6-%) (R = F 2] 1) v e}

n-F 22 A M ZAN77%, 0.12g, 0.53mmol)E 0TColA CZFZ=2ZWer(20ml) F¢ 300c)(0.32g, 0.66mmol )2
SN F7 stal, W EFES Ao 243 o witeint, EFES ¥3} B AUER §907 §
A7, 4 e Zelsta, HERadiexeml)o® FEENY. 9 f7] T A7, SE

I, J™RES U4 Ad A2vEIHY[AErEs UEEEdEd 2% WEs]®
A 0.20g(°]&212] 60%)

HPLC-MSCHHH 5): R, = 2.66%; m/z [M+H] = 509.2

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 8.94 (s, 1H), 8.78 (s, IH), 8.05 (d, 1H, J = 8.1
Hz), 7.70 (d, 1H, J = 7.5 Hz), 7.53-7.50 (m, 1H), 7.44-7.35 (m, 2H), 5.32 (d, 1H, J = 4.3 Hz), 4.84-

4.81 (m, 1H), 3.64 (m, 8H), 3.08 (s, 3H), 140 (d, 3H, J = 6.4 Hz).
Ao _301: _(3-(HEAI]I)-1-(5-(U-(FEZH-1-¢) T g Hd-2-¢) I | D-2-¢)-1H-N E-6-U) (EE2F )
W Ef =

301a) (1=(5=(5-F22-2-FF e 2vd)vefu]d-2-9)-3-(MEHE.Q)-11-91=-6-) (FEF ) v Ep=

289a) 3dlol 71AlE WE2AE AEs (1-(-ERRIYH|U-2-9)-3-(HEE 2)-11-JE-6-¢) (REZE %)
WE=(2.5¢, 5.77mmol) @ 1-B2R-4-FZ2-2-ZZ 0 Zul#l(1.82g, 8.66mmol) o ZHE xﬂ sy, WA
A, g8 1.0g(o] 2219 37%)

HPLC-MSC'EH 5): R, = 4.01%: m/z [M+] = 483

301b) (A-(5-(2-ZF e Z-5-(¥Zgd-1-d)H ) v e]u1-2-A)-3-(HEE] @ )-11-%1 E-6-

-2 5 g o] E(0.08g, 0.8lmmol), DavePhoS(0.0lmg, 0.031mmol) X Pd2(dba)3(0.03mg, 0.031mmol)<
Ao A T vSAH(15nL) 9] 301a)(0.3g, 0.62mmol) 2 I E2 W (0.260L, 3.1mmol)e] Lo Arlati,
GF Y Olsl fASEE. 9 EEERE 0T 1600 U amad g, #6 e
3l OiﬂrO} it Aqds %af\]?b~ FFES U4 29 A=2nEadd(dE
22 e 3% WeEe = Rgzﬂémv}. A A & 0.20g(0] 2 X9 62%)

HPLC-MSCHHH 5): R, = 4.90%; m/z [M+H] = 518.2

301c) ==Y d)-1-(5-(4=(I Ee]-1-) v | & -2-) I v 1 -2- ) - 1H-1 = —-6-%) (L= F &] e ) ] B3

301b)(0.20g, 0.39mmol)E o]d AF MAo] A ZAste] UZFEEYE FolN n-F2EHSA|HFAOR

ARSI AT, EEA 1 d). 8 3lmg(o] &1 9] 14%)
Ak B3 n/z W] = 534.2

1H NMR (400 MHz, DMSO-d6, § ppm): 9.17 (s, 2H), 8.94 (s, 1H), 8.78 (s, 1H), 8.05 (d, 1H,J = 8.1
Hz), 7.43 (d, 1H, J = 8.2 Hz), 7.2 (t, ] = 9.9 Hz, IH), 6.78-6.76 (m, 1H), 6.64-6.62 (m,1H), 3.63 (bs,
8H), 3.29-3.28 (m, 4H), 3.08 (s, 3H), 1.97 (bs, 4H).
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AAle] 3020 (I-(5-(2-FF 2 2 d) I d-2-9)-3-( DA 3 D) -1H-S1=-6-%) (R)-3-(3}e] =ZFA v &) 9]

Fed-1-9) mEfh=

= AEYGEHE 24ck Fx) 3 ASAIRA n-FREH AN
Ahe ARERE Atske EFebE 27le] W SAR 1-(5-(2-FF o2 ) I v e-2-9)-3- (W H E 2 )-1H-}1 &

HPLC-MSCHHH 5): R, = 2.64%; m/z [M+H] = 478.8

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.19 (s, 2H), 9.02 (s, 1H), 8.79 (s, 1H), 8.03 (d, 1H, J=7.3
Hz), 7.78 (t, 1H, J = 7.7 Hz), 7.56-7.52 (m, 2H), 7.47-7.39 (m, 2H), 4.74-4.62 (m, 1H), 3.66-3.61 (m,
1H), 3.53-3.29 (m,5H, & A& 7-&d ), 3.08 (s, 3H), 2.38-2.29 (m ,1H), 1.97-1.89 (m, 1H),
1.96-1.89 (m, 1H), 1.71-1.66 (m, 1H).

AN el 303: (1-(5-(2-F 22 23ld) 7] 2] v] Pl=2-91)-3- (e &1 7 )~ 1-21 E-6-91) ((S)-3~(Bko| EZA v &) 7] &
H-1-9) ek

Wil 31 A, 45 70mg

HPLC-MS(HHH 5): R, = 2.79%: m/z [M+H] = 478.9

1H NMR (400 MHz, DMSO-d6, § ppm): 9.19 (s, 2H), 9.02 (s, 1H), 8.78 (s, 1H), 8.03-8.01 (m, 1 H),
7.80-7.77 (m, 1H), 7.58-7.52 (m, 2H), 7.47-7.39 (m, 2H), 4.74-4.62 (m, 1H), 3.66-3.61 (m, 1 H), 3.55-
3.46 (m, 3H), 3.39-3.26 (m, 2H), 3.08 (s, 3H), 2.39-2.28 (m, 1H), 1.98-1.87 (m, 1H), 1.7-1.64 (m, 1H).

A 3041 1-(5-(2-%F 0 2-5-] 5] D)5 &l v] -9~ )-N-r] & -N-(2- (vl ohv] 1 )= & ol €)-3- (] A A
9)-111-15-6-7} 2 opv] =

304a) MY 2-(1=(5-B 2 ¥y gl-2-9)-N-m| & -3- (M D E] .2 )~ 1H-1 ==6-7F5 2ol &= ) oA E o] E

NZEZ 2440) FAREIA 1-(-BE 2RI H-2-2)-3- (2 E 2 )-1H-205-6-7+ =22 2H2.0g, 5.49mmol) S}
e 2-(wEolu|)olAH o] E Slo]E2 & 28Fo]=(1.53g, 10.9mmol)9] olH|= AZH. WA 314, &
0.6g(o]&=]29] 24%)

HPLC-MS(HHH 5): R, = 3.61%; m/z [M+H] = 451.0

304b) HWE 2-(1-(5-(2-ZF ¢ 2-5-w &3 d) 7 2 n]d-2-2)-N-w &-3-(H & E] © )-1H-$1 E-6-F} & Aol n| &£ ) o} A]

Flo] =

Ao 2619 3 TREZH FASHA Zul 24 (Ataphos)2PdC12(79mg, 0.1lmmol)9] AR&3}Fo] 304a)(0.5g,
1.1lmmo1) ¢} (2-Z2F 2 2-5-weHd) B E2H0.34g, 2.22mmol)e] ~=7] AZY. WA 3z, F4: 0.51g(0]
29 96%)

HPLC-MSCHHH 5): R, = 4.02%; m/z [M+H] = 479.2

304c) 2-(1-(5-(2-ZF o 2-5-te 3 d)J |1 g-2-)-N- & -3-(H D E] )~ 1H-Q1 E-6-T} 5 2ol H| & ) oL H EAL

THF/& oAl 304b)(0.5g, 1.05mmol)®} FAtstEld UstE<] d=HE 7is. 94 13, 8
0.48g(°] =2 98%)

HPLC-MS( 5): R, = 2.82%: m/z W]’ = 365.3

304d) 1-(5-(2-ZF ¢ 2-5-rEadd) v 2] r]d-2-)-N-r| & -N-(2- (W[ &l o} ] = ) -2-2 4 of| €] ) -3-(H H E] @ )-

1H-9135-6-7} 3 2o} v] =

welol (THE % 2M, 1.54ml, 3.09mmol)<S  304c)(0.48g, 1.03mmol)ol| thall TBIUSF AZHA AT, EFA 11
A, FE: 0.22g(0] X9 45%)
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HPLC-MSCHHH 5): R, = 3.65%; m/z [M+H] = 478.2

304e)  1=(5-(2-FF e =-5-vE s d) v 2] r-2-91)-N-w| & -N-(2- (| F o}v] ) -2-5 Aol & ) -3- (| 2 A 9] ) -
1H-R1E-6-FHE~oln =

304d)(0.1g, 0.209mmol)E UZZ2ZWEH(10mL) FTolA m-ZZ22Z2HZAWMZAH(77%, 0.038g, 0.167mmol)<S AR
sfe] ks, WA w1 A 45 0.065g(0] =X 2] 63%)

HPLC-MS(HPY 5): R, = 2.81%; m/z [MHH] = 494.2

IH NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.11 (s, 2H), 8.92 (s, 1H), 8.72 (s, 1H), 8.01 (d, J =
7.9 Hz, 1H), 7.56-7.54 (m, 2H), 7.43 (d, 1H, J = 7.96 Hz), 7.33-7.23 (m, 2H), 4.00 (bs, 2H), 3.06-3.03
(m, 6H), 2.65 (d, 3H, J = 3.92 Hz), 2.32 (s, 3H).

A 305: 1-(5-(2-%F 0 2-5-] D] D)5 &] v] -p-))-N-v] &l -N-(2- (v obv] 1e)-2- & o €)-3- (| M F
9)-111-Q15-6-7} 2 opu] =

22 W E(10nL) FolA n-F2E2HSA M ZAH(77%, 0.091g, 0.524mmol)S ARE3F AM3lE =& 304d)(0.1g,
0.209mmo1) ZF-E] A|Zstgct. WA 1x). & 0.06g(0]=X1<9] 56%)

HPLC-MS(HHH 5): R, = 3.12%; m/z [M+H] = 510.3
1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.16 (s, 2H), 8.89-8.93 (m, 2H), 8.01 (d, 1H, J =8.0

Hz), 7.57-7.50 (m, 3H), 7.34-7.25 (m, 2H), 4.00 (bs, 2H), 3.35 (s, 3H), 3.03 (s, 3H), 2.64 (d, 3H, J =
4.0 Hz), 2.32 (bs, 3H).

(

g AdAlel 306 WA 312 7] AFE I fAbekA Alzakgivt.
AA e 306: (5.6-THste]l =29 U-1C2H)-9)(1-(5-(2-ZF2 29 d) v gngd-2-¢)-3-(M e v d)-1{-2 =~
6-<) W E}=

WA AL 8 0.2

I

HPLC-MSC*J™H 5): R, = 3.13%; m/z [M+H]+ = 460.9

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.14 (s, 2H), 8.91 (s, 1H), 8.74 (s, 1H), 8.02 (d, J =8
Hz, 1H), 7.77-7.73 (m, 1H), 7.55-7.54 (m, 1H), 7.41-7.39 (m, 3H), 5.89 (bs, 1H), 5.75 (bs, 1H), 4.07
(bs, 2H), 3.62 (bs, 2H), 3.07 (s, 3H), 2.22 (bs, 2H).

2)-N-m = -3- ([ 9] d)-1H-%1 &

[l
f

Are 307: _1-(5-(2-FF e mHd) I rd-2-9)-N-(3-35}o] =5 A] 3
6-7HE 2ol =

WA 31x, FE: 0.07g

HPLC-MSCHH 5): R, = 2.73%; m/z [M+H] = 467.0

IH NMR (400 MHz, DMSO-d6, 100°C, 3 ppm): 9.14 (s, 2H), 8.88 (s, 1H), 8.73 (s, 1H), 8.0 (d, J = 8.0
Hz, 1H), 7.77-7.73 (m, 1H), 7.57-7.52 (m, 1H), 7.41-7.37 (m, 3H), 4.09 (bs, 1H), 3.49-3.46 (m, 4H),
3.07 (s, 3H), 3.00 (s, 3H), 1.83-1.78 (m, 2H).

Aol _308: (1S.45)-2-FAb-5-opautolAbo] S [2.2. 11 FeH-5-A (1-(5-(2-FF e = o d) J ] v T -2-< ) -3-(v]
g9 d)-1H-81E-6-%) v E}+=

WA AL e 0.1g

HPLC-MS: m/z [M+HH]' = 477.0
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[1683] [alss = +35.57 (c. 0.5, 222TE)

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.15 (s, 2H), 9.03 (s, 1H), 8.75 (s, IH), 8.04-8.01 (m,
1H), 7.78-7.74 (m, 1H), 7.57-7.52 (m, 2H), 7.42-7.37 (m, 2H), 4.64 (bs, 2H), 3.96 (d, J = 8.0 Hz, IH),
3.80 (d, J = 4.0 Hz, 1H), 3.60 (d, ] = 8.0 Hz, 1H), 3.41-3.38 (m, 1H), 3.07 (s, 3H), 1.93-1.82 (m, 2H).

[1684]
[1685] A Ao _309: (1S,48)-2-2 A} -5-o}xjulojAlo] S &2 [2.2.1]FE-5-U (1-(5-(2-FF 2 23 d) v 2w ©1-2-)-3- (1]
Ay )19l =-6-) v e
[1686] WA 1A, & 60mg
[1687] HPLC-MS(HFH 5): R, = 3.16%; m/z [MHH] = 493.2
[1688] [a]58925 = 440.5" (c. 0.49, E22¥E
1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.19 (s, 2H), 9.03 (s, 1H), 8.92 (s, 1H), 8.02 d,J=
8.0 Hz, 1H), 7.79-7.75 (m, 1H), 7.62-7.54 (m, 2H), 7.43-7.38 (m, 2H), 4.64 (bs, 2H), 3.96 (d, J = 8.0
[1689] Hz, 1H), 3.79 (d, J = 8.0 Hz, 1H), 3.60 (d, J = 8.0 Hz, 1H), 3.41-3.35 (m, 4H), 1.95-1.82 (m, 2H).
[1690] Ao 310 N-(2-o}n]=-2-8 Ao E)-1-(5-(2-ZF 2 2-5-m| EA D) v 2] v H-2-9)-N-m| & -3- (el A ¥ )-
-9l E-6-7p Zofm| =
[1691] WA 1A, & 0.15g
[1692] HPLC-MS( 5): R, = 2.91%; m/z [WH] = 512.1
1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.18 (s, 2H), 8.94 (s, 1H), 8.89 (s, 1H), 7.98 (d, IH, [
= 8.2 Hz), 7.5 (d, 1H, J = 8.1 Hz), 7.34-7.29 (m, 2H), 7.1-7.07 (m, 1H), 6.92 (bs, 2H), 4.0 (s, 2H), 3.87
[1693] (s, 3H), 3.35 (s, 3H), 3.03 (s, 3H).
[1694] Al 311: N-(2-0 1] =-2-2 4o 8)-1-(5-(5-o8-2-ZF 2 2 ) I g ud-2-)-N-HE-3-(HEDH ¥ I)-1lI-
S1E—6-7H 2olu] =
[1695] WA 1A, & 0.155¢g
[1696] HPLC-MSC'E¥ 5): R, = 3.11%; m/z D]’ = 510.0
1H NMR (400 MHz, DMSO-d6, 100°C, 6 ppm): 9.17 (s, 2H), 8.95 (s, 1H), 8.89 (s, 1H), 7.99 (d, 1H, J
= 8.2 Hz), 7.6-7.57 (m, 2H), 7.39-7.27 (m, 2H), 6.92 (bs, 2H), 4.0 (s, 2H), 3.35 (s, 3H), 3.04 (s, 3H),
[1697] 2.72 (q, 2H, J =7.5 Hz), 1.28 (t,3H, J=7.6 Hz).
[1698] AAd 312: (1-(5-(4-E 223 gd-2-)Jgr]d-2-)-3-(HEHd X I)-11- E-6-I) (FEZ 2] ) HEl=
[1699] WA 1A & 0.145¢
[1700] HPLC-MS(HFH 5): R, = 3.18%; m/z [MHH] = 497.9
IH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.65 (s, 2H), 8.94 (s, 1H), 8.92 (s, 1H), 8.74 (d, 1H, J
= 5.2 Hz), 8.42 (s, 1H), 7.99 (d, 1H, J = 8.1 Hz), 7.65 (d, 1H, J=5.2 Hz), 7.51 (d, 1H, J = 8.1 Hz),
[1701] 3.65 (bs, 8H), 3.39 (s, 3H).
[1702] AN 313 2 314= A A4 2699 FAFERAl A X8
[1703] A Ao 313: N N-t]HE-3-(W &3 d)-1-(5-(I] & -2-¢) J g ud-2-) - 1H-N E-6-FHEHE = olH]| =
[1704] WA A, 8 160mg
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[1706]
[1707]

[1708]

[1709]

[1710]

[1711]

[1712]

[1713]

[1714]
[1715]

[1716]

[1717]

[1718]
[1719]

[1720]

[1721]

[1722]
[1723]

[1724]
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HPLC-MS: m/z [MHH]' = 406.2

1H NMR (400 MHz, DMSO-d6, 20°C, & ppm): 9.58 (s, 2H), 8.93 (s, 1H), 8.79 (s, 1H), 8.77 (d, J=4.4
Hz, 1H), 8.18 (d, J = 7.84 Hz, 1H), 8.04-7.99 (m, 2H), 7.50-7.47 (m, 1H), 7.41 (d, J = 8.12 Hz, 1H),
3.08 (s, 3H), 3.05 (s, 3H), 2.99 (s, 3H).

Ao 314: N N-t]vg-1-(5-(6-r g 3] 2] d-2-9D) 9] g]n] I -2-91)-3- (W[ 3] ) -1[-%1 E-6-F}F 2ofn| =

WA T H . g 0.17¢g
HPLC-MS: m/z [MHH]' = 419.9

1H NMR (400 MHz, DMSO-d6, 20°C,  ppm): & 9.56 (s, 2H), 8.95 (s, 1H), 8.78 (s, 1H), 8.03 (d, J =
8.1 Hz, 1H), 7.98 (d, J = 7.7 Hz, 1H), 7.88 (t, 7.4 Hz, 1H), 7.41 (d, ] = 8 Hz, 1H), 7.35 (d, ) = 7.6 Hz,
1H), 3.08 (s, 3H), 3.05 (s, 3H), 3.00 (s, 3H), 2.59 (s, 3H).

AA 315t 1-(5-(2-FF 0 2-5-m e #Hd) Fefu|d-2-U)-N-(2-3} o] EFA] ] & )-N-rf| & -3- ([ D H 9] D) -1H-S1

E-6-7tE o=

WAl 7 48 109mg
HPLC-MSCHHH 7): R, = 6.99%; m/z [M+H] = 467.0

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.12 (s, 2H), 8.9 (s, 1H), 8.72 (s, 1H), 7.98 (d, 1H,J
= 8.0 Hz), 7.54 (d, 1H, J = 6.6 Hz), 7.41-7.39 (m, 1H), 7.33-7.23 (m, 2H), 4.41 (t, IH, J = 5.1 H2),
3.66-3.62 (m, 2H), 3.5-3.47 (m, 2H), 3.07 (s, 3H), 3.06 (s, 3H), 2.4 (s, 3H).

AAe 3160 1-(5-(5-AEA-2-Z2 e 2| d) 7] ] 1] T -2-9) -N-(2-3} o] EE A o &) -N-v & -3- (v D A 5] ] )-

1H-Q1E—6-7Hr 2o =

WAl g3, 428 0.09¢g
HPLC-MSCHHH 7): R, = 7.18%; m/z [M+H] = 497 .4

IH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.18 (s, 2H), 8.91 (s, 1H), 8.76 (s, 1H), 8.02 (d, 1H, J
= 6.1 Hz), 7.4 (d, 1H, ] = 8.1 Hz), 7.37-7.3 (i, 2H), 7.08-7.04 (m, 1H), 4.82-4.76 (m, 1H), 4.1 (q, 2H,

1=6.9 Hz), 3.67 (bs, 1H), 3.56-3.51 (m, 2H), 3.32 (1H, & 33 3}o] 7127 ), 3.08 (s, 3H), 3.03
(bs, 3H), 1.35 (t, 3H, ] = 6.9 Hz).

Aol 317: N-(2-sfo] =S Ao &)-N-w| &l -1-(5-(4-m D 3] 2 A -2-¢)) 9] 2] v 1 -2-¢1)-3- (W D A 9] ) - 1H-%1 =6~
pd meats) o

WA v A, 45 60mg,

HPLC-MSCHHH 5): R, = 2.59%: m/z [M+H] = 450.0

IH NMR (400 MHz, DMSO-d6, 8 ppm): 9.56 (s, 2H), 8.93 (s, 1H), 8.78 (s, IH), 8.61 (d, 1H, ] =4.7
Hz), 8.05-8.0 (m, 2H), 7.41 (d, 1H, J = 8.0 Hz), 7.32 (d, 1H, J = 4.5 Hz), 4.84-4.78 (m, 1H), 3.68-3.54
(m, 3H), 3.32 (1H, & 9= s} 7}2] A ), 3.08-3.04 (m, 6H), 2.43 (s, 3H).

(1-(5-B2R I rd-2-4)-3-(FFo| EFZA W E)-1H-A E-6-U)(REE
HE2 AN F, 2z27] 214350 2-H 2R -4-veygldz dk-SA]
ol=m AsAIZl TS, TRES 283) P 28h) Z+7te| §A}EHA g
70mg
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[1725]

[1726]

[1727]

[1728]

[1729]

[1730]
[1731]

[1732]

[1733]

[1734]

[1735]

[1736]

[1737]

[1738]
[1739]

[1740]

[1741]

[1742]

[1743]
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HPLC-MSCHHH 5): R, = 2.92%; m/z [M+H] = 444.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.49 (s, 2H), 8.87 (s, 1H), 8.58 (d, IH, J = 4.9 Hz), 8.28 (s,
1H), 8.01 (s, 1H), 7.81 (d, 1H, ] = 8.0 Hz), 7.31-7.29 (m, 2H), 5.26 (d, 1H, J = 4.9 Hz), 5.1-5.07 (m,
1H), 3.64-3.56 (m, 8H), 2.43 (s, 3H), 1.54 (d, 3H, J = 6.4 Hz).

-

A]cﬂ 319: _(-(5=(5-o BA-2-FF 23 d) 9 g H]Y-2-U)-3-(1-3}o] EFA A &) -1-A E-6-U ) (FEZ¥]
)H
of

AE

5-

| 5A-2-FF 029 d) LES AR ~27) wbg g2~ w)
Ll =
_1‘4

iuhﬂcg}g aEuE wes o)

g Hgedds A8 kst 2 oenly
=N 7 %
A3 & 110mg

=
3709l wre GAR F7hA| 27cEYEE £73 SgES Axsqr).

HPLC-MS: m/z [M+H]' = 491.4

1H NMR (400 MHz, DMSO-d6, & ppm): 9.1 (s, 2H), 8.86 (s, 1H), 8.26 (s, 1H), 7.81 (d, 1H, J = 8.0
Hz), 7.35-7.28 (m, 3H), 7.05-7.03 (m, 1H), 5.25 (d, 1H, J = 4.7 Hz), 5.1-5.07 (m, 1H), 4.1 (q,2H, )=
6.9 Hz), 3.63 (bs, 8H), 1.53 (d, 3H, J = 6.3 Hz), 1.35 (t, 3H, ] = 6.9 Hz).

Ao 3200 (1-(5-(2-FF e w-5-ve )] e]n]d-2-9)-3-(1-3Fo] =F A D) -1H-31E-6-%) (L= E & 1) v

e

Pg A 283 fARE WA o R AzEdch. WA A 8 0.1g

hin

HPLC-MSCHHE 5): R, = 3.47%; m/z [M+H] = 461.1

1H NMR (400 MHz, DMSO-d6, & ppm): 9.08 (s, 2H), 8.85 (s, 1H), 8.26 (s, 1H), 7.81 (d, 1H, J = 8.0
Hz), 7.55 (d, 1H, J = 7.2 Hz), 7.31-7.28 (m, 3H), 5.26 (d, 1H, J = 4.9 Hz), 5.1-5.07 (m, 1H), 3.63 (bs,
8H), 2.38 (s, 3H), 1.55 (d, 3H, ] = 6.4 Hz).

AAd 321 ((R)-3-¢lv =T E28d-1-9) (1-(5-(2-Z=F ¢ 2-5-v g g d) I g v d-2-9)-3-(1-3}o]| == A o] & ) -
1H-915-6-9) w e} =

AAd 289 AxE Y A_E T AR wet (R)-37F-28 (1-(1H-2UE-6-71E.9) 3 Z8 d-3-Y ) 7}u}H| o]
ERRY Az, WA A 80 70mg

HPLC-MSCHHH 7): R, = 6.71%; m/z [M+H] = 460.4

1H NMR (400 MHz, DMSO-d6, 100°C, 8 ppm): 9.04 (s, 2H), 8.92 (s, 1H), 8.26 (s, 1H), 7.79 (d, 1H, J
=8.1 Hz), 7.52 (d, 1H, J = 7.1 Hz), 7.39-7.18 (m, 3H), 5.12 (bs, 1H), 4.88 (bs, 1H), 3.65 (bs, 2H), 3.51
(bs, 2H), 3.21-3.18 (m, 1H), 3.01 (1H, & 33 3ol 7= A ), 2.39 (s, 3H), 2.02 (bs, IH), 1.67-
1.58 (m, 4H).

AN 322: 1-(5-(2-ZF2 2-5-vgadHd)d g nd-2-)-3-(1-3}o] = E A | &)-N, N-T] W & -1H-Q E-6-7} &~

"l =

O

PP

=

Ao 289 P4 ARG FAB NN-HHE-1-QE-6-T g ol m 2 e Azstorh. g 3.
& 0.08g

HPLC-MS: m/z [M+HH]' = 419.0

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.08 (s, 2H), 8.82 (s, 1H), 8.25 (s, 1H), 7.81(d, tH,J =38
Hz), 7.55 (d, 1H, J = 7.2 Hz), 7.31-7.27 (m, 3H), 5.26 (bs, 1H), 5.09 (d, 1H, J = 6.1 Hz), 3.0 (bs, 6H),
2.37 (s, 3H), 1.54 (d, 3H, ] = 6.2 Hz).

A Ao 323: N-(2-0}m]—2-2 2o E])-1-(5-(2-ZF ¢ 2 -5-w| g5 ) 7] g 1] P -2-9)-3-(1-5} o] = Z A o] €] )-N-7]
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[1744]

[1745]

[1746]
[1747]

[1748]

[1749]

[1750]
[1751]

[1752]

[1753]

[1754]
[1755]

[1756]

[1757]

[1758]
[1759]

[1760]
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Y-1H-915-6-7}3 2opv] =

AleFo 2 A TBIUE ARESH ofn|=3tE WE 1-(5-(2-ZF Q2 2-5-HE

20, & dzEE JleReE, @ AZ °
o Z—p-FE A G| ERRE =3}, WAl A, TE:

g Aol
Hd) v d-2-)-3-(1-3fo] =5 Al & )-1H-
43mg

HPLC-MS(HHH 5): R, = 2.97%: m/z [M+H] = 461.9
IH NMR (400 MHz, DMSO-d6, 5 ppm): 9.03 (s, 2H), 8.86 (s, 1H), 8.26 (s, 1H), 7.79 (d, 1H, J = 8

Hz), 7.52 (d, 1H, J = 6.6 Hz), 7.32-7.22 (m, 3H), 6.91 (bs, 2H), 5.14-5.11 (m, 1H), 4.87 (bs, 1H), 4.0
(s, 2H), 3.03 (s, 3H), 2.4 (s, 3H), 1.58 (d, 3H, J = 6.1 Hz)

AR 3240 (1-(5-(4-olAZ 2 AT d-2-)F2u|d-2-9)-3-(HEH X D)-1H-1E-6-%) (L EZ 2| =) WE}=

o audlE Red LA Ze o] E(1.04g, 2.11mol)E THF(36uL) ¢ (1-(5-(4-o]AZ &g

2-1)-3-(MEE| Q)-11-01 5-6-2) (ZE2Z ] %)W EF=(0.250g, 0.52mmol)<] = Ll

TFES A2olA 35417 B wnkgl vhg, old opAlH O] E(25nL) 2 SMA AT, f7] e E3F wibea
EF Sd9(2x20ml) F FF(IX1mb)E AHH oz AFeta, FAUEF A dx =

55 ZY4 29 azvEagy[des A gEFz2qasn 2.5% wekS]d oo BH&

g 2% WerE ]2 AASAT. @A 3. & 80mg(o] =X 30%)

HPLC-MSC*J™H 5): R, = 3.26%; m/z [M+H]+ = 506.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.64 (s, 2H), 8.96 (s, 1H), 8.92 (s, 1H), 8.65 (d, ] = 5 Hz,
1H), 8.11 (s, 1H), 8.01 (d, J = 8.2 Hz, 1H), 7.5 (d, J = 8.2 Hz, 1H), 7.38 (d, J = 4.8 Hz, 1H), 3.65 (bs,
8H), 3.39 (s, 3H), 3.05-2.98 (m, 1H), 1.29 (d, J = 6.9 Hz, 6H).

AAre 3250 (1-(5-(4-cld o] ed-2-9D) 9] & m| A -2-91)-3- (& H T H)-1H-%1E-6-%) (L= F 2] ) W Eh=

4 Ao 3249} SAbaHA
(1-(5-(4-eed gl d-2-d) I 2] v -2-L )-3-(HEE]| 2 )-11-21 E-6-Y ) (REZF =)W EF=(0.19g, 0.41mmol) S
2RE Az, WA 1A, =5 80mg(o] 29| 40%)

HPLC-MS(HHH 5): R, = 3.12%; m/z [M+H] = 492.2

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.62 (s, 2H), 8.95 (s, 1H), 8.92 (s, 1H), 8.63 (d, ] = 4.9 Hz,
1H), 8.09 (s, 1H), 7.99 (d, J = 8.1 Hz, 1H), 7.52 (d, J = 8.9 Hz, 1H), 7.35 (d, ] = 4.5 Hz, 1H), 3.64 (bs,
8H), 3.44 (s, 3H), 2.73 (q, ] = 7.5 Hz, 2H), 1.28 (t, = 7.5 Hz, 3H).

S 2 d)Ierd-2-9)-3-( I A ¥ ) -1H-S1=-6-%) (R EF e v ) v =

mlm

A 326: (1-(5-(5-9 FA]-2-

(1-(5-(5-0l ZA-2-Z 7 2 239 9 2] v ¥-2-90 )-3- (W &L E) @ )-1H-91 5620 ) (.2 F 2 1) W EF=(0. 2,
0.406mmol) & m-FRZASAMEALS ALgse] WEAZE. WA LA, FE 0.12(0)

HPLC-MSCHHH 5): R, = 3.35%; m/z [M+H] = 525.0

IH NMR (400 MHz, DMSO-d6, § ppm): 9.23 (s, 2H), 8.93 (s, 1H), 8.9 (s, 1H), 7.99 (d, 1H,J = 8.1
Hz), 7.5 (d, 1H, J = 8.2 Hz), 7.38-7.31 (m, 2H), 7.09-7.06 (m, 1H), 4.12 (q, 2H, J = 6.9 Hz), 3.64 (bs,
8H), 3.39 (s, 3H), 1.36 (t, 3H, ] = 6.9 Hz).

AAlo 327: (1-(5-(4-Alo]& Ay d-2-d) e r P-2-)-3-(HL A F ) -11-V=-6-U)(REF| )
B

A AAld 3249 FARSHAl PladlE BxHSA TGO EE ALES 4HSE FE (1-(5-(4-APo| 22 X2 gy
gld-2-) I 2l nd-2-4)-3- (W2 E 2)-1H-¢&-6-94 ) (B2 2] =) W E}+=(0.250g, 0.53mmol) S ZH-E F53}3)
o}, WAl 1A g 0.17g(o] 222 64%)
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[1764]

[1765]

[1766]
[1767]

[1768]

[1769]

[1770]
[1771]
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[1773]
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HPLC-MSCHHH 5): R, = 3.10%; m/z [M+H] = 504.0

1H NMR (400 MHz, DMSO-d6, § ppm): 9.61 (s, 2H), 8.95 (s, 1H), 8.91 (s, 1H), 8.54 (d, J = 4.8 Hz,
1H), 7.99 (d, J = 8.1 Hz, 1H), 7.86 (s, 1H), 7.5 (d, J = 8.1 Hz, 1H), 7.2 (d, J = 4.6 Hz, 1H), 3.65 (bs,
8H), 3.47 (s, 3H), 2.0 (bs, 1H), 1.14 (bs, 2H), 0.98 (bs, 2H).

A Ao 328: N-(2-0}r]|%=-2-L Ao 8l)-1-(5-(2-ZF ¢ 2 -5-w &5 d) 9 g 7] H-2-)-N-v| & -3- (W &l A £ ) -1H-
Ol E-6-FHE 1ol =
N-(2-0}1| =—2-2 Ao 'l )-1-
oln =2 n-SFZZH A FAL
44%)

(5-(2-EF22-5-v Lo D) 9] 2] D-2-)N-v -3~ (M D E] & )-1H-V E-6-7H 5 2
S Abgete] A AIZATH0.17g, 0.367mmol).  #A AL £ 0.08g(¢]EA¢

HPLC-MSCHHE 7): R, = 7.52%; m/z [M+H] = 496.2

1H NMR (400 MHz, DMSO-d6, 100°C, 5 ppm): 9.16 (s, 2H), 8.94 (s, 1H), 8.89 (s, IH), 8 (d,J =8.]
Hz, 1H), 7.58-7.5 (m, 2H), 7.34-7.24 (m, 2H), 6.92 (bs, 2H), 4.0 (s, 2H), 3.34 (s, 3H), 3.0 (s, 3H), 241

(s, 3H).

ul

AAd 329: (1-(5-(4-(2-3}o]lEEA| T 2 g-2-)F g d-2-A)J] g u]d-2-9)-3- (e A EL ) -1H-S1 E-6- ) (
=

n-E 22 HFAZARS AR ASE FE (1-(5-(4-(2-3fo| ESA| 22 -2-4) I g d-2-d) F g v d-2-% ) -
RE-6-U)(EEZ ) WEt=CoZRE Az, ©@34 1A, & 0.13g(o] 49
53%)

HPLC-MSCHHH 7): R, = 7.86%; m/z [M+H] = 522.2

IH NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.58 (s, 2H), 8.95 (s, 1H), 8.92 (s, 1H), 8.68 (d, J =
4.9 Hz, 1H), 8.16 (s, 1H), 8.01 (d, 1H, J = 8.1 Hz), 7.57-7.49 (m, 2H), 5.03 (bs, 1H), 3.67 (bs, 4H),

3.59 (bs, 4H), 3.35 (s, 3H), 1.55 (s, 6H).

AAd 330 _(1=-(5-(4-(1-3}o] == Ao ) vl 2] Y -2-A) y] 2] ] -2-2)-3- (A T I)-11-2 E-6-U) (REZ 7]
)W ER=

ulavlE BRFSAZGYOESE ARES AstE B (1-(5-(4-(1-3lo| =& A o &) 1 gl d-2-) I 2] 7] el -2-
)-3-(HEHE L)-1H-=-6-) (R EZ2 ) WEL=(0.2g, 0.42mmol) O.ZHE F=

80mg (o] & =] 2] 38%)

4
Q‘L
37
ui
=
1=
=
2
4
o

HPLC-MS(HFH 5): R, = 2.65%; m/z [MHH] = 508.3

IH NMR (400 MHz, DMSO-d6, § ppm): 9.62 (s, 2H), 8.95 (s, 1H), 8.92 (s, 1H), 8.69 (d, J = 4.9 Hz,
1H), 8.13 (s, 1H), 7.99 (d, 1H, J = 8.1 Hz), 7.52-7.47 (m, 2H), 5.54 (bs, 1H), 4.85-4.84 (m, 1H), 3.65
(bs, 8H), 3.39 (s, 3H), 1.43 (d, 3H, J = 6.5 Hz).

A Ao 331: N-(2-o}r]=-2-8 Ao 8l )-1-(5-(5-o g-2-FF 2 29| d) 3] 2] v] Hd-2-2 ) -3-(1-3} o] = F A of Bl )-N-w]
E-1-E-6-FlH Aol =

331a) WE 1-(5-H 2 F 3y gnd-2-9)-3-(5lo] == A H &) -1H-S1 E-6-7} E 2 o] E

XREF 27a) WA )¢ FAHA HE H-E-6-FtE Aol ER Y 3719 33 wAR Axzsoct. WA
Al FE: 4.5g

HPLC-MS( 5): R, = 3.30%; m/z [M+H]+ = 362.0

331b) HE 1-(5-(5-o8-2-ZF ¢ 2y d)d & nd-2-9)-3-(3lo] == A H B -1H-S1 E-6-FHE A g o] E
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[1784]
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[1786]

[1787]

[1788]

[1789]

[1790]

[1791]

[1792]

[1793]
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[1795]

[1796]
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eFAZHE(0.915g, 6.62mmol) E 2-ZFQ 2-5-o€ud W 24H0.742g, 4.14mmol)S A2olA 2-wE-2-5Fe&/
E(44mL, 10:1) =9 &9 331a)(0.8g, 2.2mmol)ol FH7FsIQtk. WS AXE ol=E T
(Ataphos)2PdC12(0.156g, 0.22mmol)E =48ttt W ZFHES 100CoA 412 FF wrksia, Aoz
WztA 7|5, AgtelE =g T3 ofFsigivt. oo , 2
g7k dEF22dg 1 A 2% WgS]2 FASlT. WA 3A]. 8 0.5g(0]

HPLC-MSCHHH 5): R, = 3.83%; m/z [M+H] = 406.3

331c) MY 1-(5=(5-cl"-2-=F e 2 d)Jgu|gl-2-9)-3-F =T -1H-91=-6-71=H g o] E

We-nt2 8 H2]2vwh(0.541g, 1.27mmol)E 0CAA HYE2 2w eh(25ml) F<] 331b)(0.345g, 0.85mmol)o] &

Aol Hrtsldtr. A" EFES o] 2XoA AT B wnke thg, AMEolEE F omeisitt. dH

& YI=2degEex3mL)ez AAS A, & ¥3t gigay
\!]

AAstar, FAUESF AolA dAxAI7|a, sFAAY. @34 14, &
HPLC-MS(HHH 5): R, = 4.23%; m/z [M+H] = 404.2

331d) #E 1-(5-(5-98-2-=F ¢ 29 d) I g n|d-2-9)-3-(1-3}0] EEA] o & )-1H-Q1 E-6-7} E A g o| E

WEntadlg BEulo]=(oHZ 3 3M, 0.45mL, 1.33mmol)E 0CelA THF(70mL) <] 331c)(0.36g, 0.89mmo
el galo]l Hrjsta, AAdE EFES o] koM 643 FoF whkslgitt.  EES Aty &9 (20m
Loz A7, o9 olAEH | E@X5mL) 2 FE3ATh. 7] 4& 952 AHsa, FHEF AdlA

Atk IRES U4 29 A2vEaHY (A dE229E 0 WA 1.5% k]
2 AAe. @3 . £E 0.22g(0) X9 59%)

k)

HPLC-MSCHHH 5): R, = 3.93%; m/z [M+H] = 420.2

wW
w
—
e
—
N
(@3]
N
T
2,
,
s
fie

226,29 d) 5] 2] v §1-2-91)-3-(1-3 o] = S A] o &)~ 1H-€1 E-6-7}2 221

Arate)E 9431 (33mg, 0.786mmol)S THF/E(1:1, 10mL) 9] 331d)(0.22g, 0.524mmol)¢] =W &Heholo
I, AEE EFES A2oA 48417 Sk wgtelgitt. THFE AA#AAAS L, IFES =02 34
EF £902 A, HAE aAE AHAAz 2, B2 AT, IR

4o v FH] SHZ AASAG. WA 1A, $E: 0.17g(o]EX]9] 80%)

HPLC-MSC*J™H 5): R, = 2.93%; m/z [M+H]+ = 406.3

331)  No(2-0bv]te-2-§ Aol &)-1-(5-(5-0] P-2-E- 2.0 2 o) 7] ¢] u] &l -2-91)-3-(1-5}o] = HA] o & )-N-rf &
1H-91 E-6-7} % 2~o}u] =

N-WEd®22ZH(0.107mL, 0.986mmol), TBTU(0.191g, 0.592mmol) % 2-(WEoln)olA|Eoln| = &ol=2F =

2ol =(0.123g, 0.986mmol)S DMF(4mL) <] 331e)(0.2g, 0.493mmol)e] W SELNo] H7lebsict., Wt

Aol 16A17F FF wkgk v, Wy SAAZY. AAES oJdAAS L, HESEE vl &3

. A7l e AU ER £9(20ml) 2 A5 (2mb) R AFHE AL, FAYER AdollA A

Atk AFES Fd4 A9 aEvEaHY (A A UEE229 e 4% We-g ] oo 3
I}

Sk, WAl A =& 65mg( o] &2 28%)

> i
>3 e

b

X
]
olN

ox L
|
ofo
jam)
as|
[y
')
ffl

2
[«0

2

HPLC-MS(HFH 5): R, = 3.13%; m/z [MHI] = 476.2

IH NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.05 (s, 2H), 8.86 (s, 1H), 8.26 (s, 1H), 7.81 (d, 1H, J
= 8.0 Hz), 7.56 (d, 1H, J = 7.6 Hz), 7.32-7.24 (m, 3H), 6.92 (bs, 2H), 5.13-5.1 (m, 1H), 4.88 (bs, 1H),
4.0 (s, 2H), 3.03 (s, 3H), 2.74-2.69 (m, 2H), 1.58 (d, 3H, J = 6.0 Hz), 1.27 (1, 3H, ) = 7.2 H2).

A o] 3320 N-(2-0}v]e-9-% 2ol 8)-3-(1-3}o] £ % Al o] &) -N-] & -1-(5-(4-v] & 3] &) W -2-1) 5] ] w] ¥1-2-9]) -

1H-R1E-6-FHE~oln =

A SRS AN 3313 FABA HE 3-(5he] = F A v ) -1-(5-(4- P 2] W -2-91) 7] 2] ] el =291 )-1H-<)
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[1801]
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[1808]

[1809]
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F-6-7h 2 g o] £ -] A sheinh. 1A, W

=2 A1 8)-1-(5- (4~ & 7] 2] W-2-90) 31 €] 2] 9 -2-9D)- 1= 1 B-6-7H3 e ] EE 141a) R b) 3ol 717
48301 D8 1-(5-11 5 551201 1-2-21)-5-(10] =5 4| 8- Li-215-6-7H 4 el o] E 23] 59)
4 o3A. & 0.12¢

HPLC-MS(HFY 7): R, = 2.64%; m/z [MHH] = 443.4

1H NMR (400 MHz, DMSO-d6, 100°C,  ppm): 9.44 (s, 2 H), 8.86 (s, 1H), 8.59 (d, 1H, J = 5.2 Hz),
8.27 (s, 1H), 7.93 (s, 1H), 7.79 (d, 1H, J = 8 Hz), 7.3 (d, 1H, J = 8.0 Hz), 7.26 (d, 1H, ] = 4.8 Hz), 6.9
(bs, 2H), 5.15-5.09 (m, 1H), 4.86 (d, IH, J = 4.8 Hz), 4.01 (s, 2H), 3.04 (s, 3H), 2.44 (s, 3H), 1.58 (d,
3H, J = 6.4 Hz).

Aol 3330 N-(2-ov]-2-& 4o €l)-1-(5-(4-Alo| F 2 Z 2 H |2 g-2-9) ] 2] 1] g -2-2 ) -N-v & -3~ (| & Al 5]
) -1H-91E-6-7H 2ofn| = (T o HE] Q1)
333a) e 1-(5-(4-Atel Rz 2 Ayl gl-2-9) v 2| v e -2-9)-3- (M= .2 ) -IH- =-6-715 e o] E

74 141a) 2 bt FARHA WE 1-(5-EEERI | H-2-9)-3-(WEE ) -1H-1E-6-7t5 A d | E(1.7g,
4.49mmol) 2 2-FR2-4-Alo]Z2Z2A 9 (1.03g, 6.73mmol) o ZHE "E“é%}?iq. WA 3H. S8
1.2g(o]E2]19] 64%)

HPLC-MS(" 7): R, = 11.53%; m/z I = 417.3

333b) HE _1-(5-(4-Ale] 22T 2 Ay ejd-2-9) I 2] d-2-9)-3- (W& A 9] J)-1H- =-6-7}54 2 o] E (A
o e ™)

U2 2o (10nL) 9] NI,N2-H] 2 (2-((R)-4-0] A Z 204 5-T]glo] =2 SA}E-2-9) 3 d ) dlAl-1,2-T] o}
(6.95mg, 0.014mmol) Z Mn(0Tf)2(5.09mg, 0.014mmol; °]&¢t Zjr=9] A 2 HES &) sl7] #FZE: Dai.
W. et al. Org. Lett. 2013, 15, 5658; Dai. W. et al. Org. Lett. 2013, 15, 4138)& A=olA 3A 7+ &<t
WEkEYE, 333a)(0.3g, 0.721mmol), ©FAIEAR(0.263mL, 4.61mmol) = 30% IAbsbFi S=8-4(0.147nl,
1. 47mmol)& AeeA Hrbeta, AdE ERES WEHow A 5 A 8TE WAARAY. g Z3
Eoll Al 308 P wwbehal, ¥3} offEF §9(10ml) o2 AMAAZIAL, 158 FeF F7FE anka)
OH, THeEs USEEHAGGHML) o2 SMA7A, A2l 2 AFsad. 9 7] T 3
oA AxzA7|aL, SEAZT. IFRES EY4 é?ﬂ AzviEaey[de)st; dEF2ades 1.5% ¥
Ak WA Al 8 0.14g(o]22]9] 45%). clvtElem ek > 99%(71% HPLC)

o]

o_?;.E

ﬂJN

T
oo
o i ¥ o

[

HPLC-MS(HMH 7): R, = 8.48%; m/z [M+H] = 433.4

333¢c) N=(2-o}m| w=-2-& Ao E)-1-(5-(4-Alo| 2z 2 Ay g]t1-2-2) 3] g v ¢t -2-2) -N-H &l -3- (W & A 5] ) -1}~
Sl E-6-7HE2olu = (v otE] Q1)

& 94 381e) W O FASH ol 2HZ AR W ol Es wEe Eeshs 202 333h)2
Rk, WA A 8 0.08g

HPLC-MSCHPE 7): R, = 6.11%; m/z [M+H] = 489.3
IS [a]sgg5 = -25.22° (c. 0.23, DMSO)

1H NMR (400 MHz, DMSO-d6, 100°C, & ppm): 9.53 (s, 2H), 8.96 (s, 1H), 8.72 (s, 1H), 8.55(d, 1H,J

= 4.8 Hz), 7.98 (d, 1H, J = 7.6 Hz), 7.81 (s, 1H), 7.42 (d, 1H, J =7.7 Hz), 7.17 (s, 1H), 6.92 (bs, 2H),

4.01 (s, 2H), 3.07 (s, 3H), 3.04 (s, 3H), 2.05-2.01 (m, 1H), 1.14-1.12 (m, 2H), 0.97 (bs, 2H).

A Ao 334: N-(2-0}r]e-2-2 4o 8)-1-(5-(2-ZF 9 2-5-(2-3lo| EEA T2 ¥-2-) ) J g n] d-2-< ) -N-7
E-3-(HE A 9 ) -11-N E-6-FlH 2ol = (g o WE] o)

e AAlel 3333} FrAbsHAl Al WA Al 8 T0mg
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[1816]
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[1818]
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[1820]
[1821]
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UPLC-MS: m/z [MHH]" = 524.1

MARE: [aly = -48.19° (c. 0.38, FEEILE),

IH NMR (400 MHz, DMSO-d6, & ppm): 9.18-9.15 (m, 2H), 8.95 (s, 1H), 8.78-8.76 (m, 1H), 8.05-
7.99 (m, 1H), 7.78-7.77 (m, 1H), 7.64-7.61 (m, 1H), 7.48-7.32 (m, 3H), 7.15-7.12 (m, 1H), 5.18 (s,
1H), 4.08 (s, 1H), 3.87 (s, 1H), 3.08 (s, 3H), 3 (s, 3H), 1.49 (s, 6H).

Ao 3350 N-(2-obnse-3-& ol €)-1-(5-(5-Alo| SR X2 W -9-FF 0 2 v ) 9] 2] v ¥1-2-91)-N-vi] &l -3~ (vl &)
A3)d)-1H-91 F-6-71 3 2opu] = (99 o uE|on))

=4 331p)e wet HEY 1-(5-RERI g d-2-2)-3-(d 2 E ) -1H-¢E-6-7tE2 A # o] E(1lg, 2.64mmol )<}
(5-Alo|ZF2zZaRd-2-Z2 0 2 d) R EA(1.09g, 7.92mol)< AZHAAT. YUHA dAEL A A4
3337 FFAFSHAl Gradskith. WA 1A WA 3A. & 0.2g

HPLC-MS(HFH 5): R, = 2.89%; m/z [MHH] = 506.3

25

EIRAE A [a]:;x&a) = -51.6" (¢c. 0.5, E2EXE).

1H NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.12 (s, 2H), 8.94 (s, 1H), 8.72 (s, 1H), 7.98 (d, 1H,J
= 8.1 Hz), 7.44 (d, 2H, J = 6.7 Hz), 7.24 (d, 2H, J = 8.1 Hz), 6.92 (bs, 2H), 4.0 (s, 2H), 3.06 (s, 3H),

3.03 (s, 3H), 2.05-2.03 (m, 1H), 1.0-0.98 (m, 2 H), 0.78-0.77 (m, 2H).

AAd 336: _((R)-3-olm =3 E8]e1-1-2) (1-(5-(4-m &y g d-2-2) v g v 9 -2-)-3-(H & A v I ) -1H-21 E-
6-2) W El =

336a) (R)-37-%¥ (1-(UH-9E-6-7tR ) = d-3-2) 7}etH o] E

EDC><HC1(17.7g, 93.00mmol, 1.59%), 1-3}o]=ZAl-7-olAHIZE-|o}Z(4.2g, 31.0lmmol, 0.5FF)e] o]

Eodolyl(28.7nL, 204mmol, 3.39%)S A=A F4 DMF(50mL) T 1H-E-6-7HE24H(10g,
62.03mmol, 1.093%)2] nukyEl fdo] 713t} (R)— F-5d yEgd-3-Y7lulH o] E(13.86g, 74.44mmol,
1.29%)E 10 $o "rhstar, Ao 16413F 5o wikS A&, vhg &35S W<S=(100nL) 2 34

Al71aL, JAE 2AE AHA AL, E0G0mL) 2 Y N Z(50mL)E AlZEtaL, JFskel] AZA AT, WAy
A S 11.0g(0) 2 X9 55%)

Ak B3A: m/z [MH] = 330.2

1H NMR (400 MHz, CDCI3, § ppm): 8.44 (s, 1H), 7.64 (d, J = 7.6 Hz, 2H), 7.31 (t, ] = 2.8 Hz, 1H),
6.57 (t, ] = 2.2 Hz, 1H), 4.66-4.59 (m, 1H), 4.30-4.11 (m, 1H), 3.92-3.38 (m, 3H), 2.23-2.04 (m, 1H),
1.92-1.85 (m, 1H), 1.61-1.46 (m, 2H), 1.39-1.27 (m, 9H).

336b) (R)-389-%8 (1-(3-(HEE 2)-1H-215-6-7lH D) I E g d1-3-) 7lH o] E

O (2.0mL, 26.74mmol, 1.19%)E 0TolA CEFEZZWEH(20mL) 9 N-FZZA2lo}u|=(3.55g,
26.74mmol, 1.19%)] uyte dAgdo] Hrisiglv. EFES 2002 W4AI7|2, fEFZ29E(50nL) 59
3135 336a)(8.0g, 24.3lmmol, 1.09F)E o] LA A7s o}, EIES AL 1A7F FoF wwslgl

o ARELS FEAT7A, ARES IAAEmL) Ol EA71A, 120TAA 16417 Fet wwkekqlth.  &v
S AF FoAA AAsAL, Y olMHOIEES HIsta(50ml), #7] A4S E(100mL) = AlH sk, AU EFE A
ol AxAFIIL, ZUANHT. JAFES AY I 2atE 2T [100 WX 2005 A7k, odE oA o] E/A &
ot Z = 1:4]12 HASAT. F&: 5.5g(0]EA2] 60%)
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Ak B3R m/z [MH] = 376.2

e

1H NMR (400 MHz, CDCI3, 8 ppm): 7.74 (d, ] = 8.4 Hz, 1H), 7.57 (s, 1H), 7.37 (d, I = 2.8 Hz, IH),
7.32-7.30 (m, 1H), 4.84-4.67 (m, 1H), 4.31-4.16 (m, 1H), 4.01-3.35 (m, SH), 2.36 (s, 3H), 2.23-2.10
(m, 1H), 1.92-1.85 (m, 1H), 1.39-1.27 (m, 9H).

336c) (R)-3g-F¥9 (1-(0-(5-(4-HE g d-2-) I g nH-2-U)-3-(HEE] 2 )-1H-SN E-6-FH ) I Eg| -3~
o) F}ulu o] E

DMF(10mL) 9| 3}E 336b)(500mg, 1.33mmol, 1.09%), 2-F2=2-5-(4-vEyzld-2-2)3] 27 d(300mg,
1.46mmol, 1.19%) 2 Z-F 33-3d@o]E(225mg, 1.99mmol, 1.59%)E 120TolA 443F &b wuksliot.
55 og olAElo] E(50mL) 2 3] A A7]3L, 27 E(2x20ml) 2 A5 (20nL) 2 AAsaL, -5 3k
UEF oA dxA7]a, SEAZY. JIFES At A 49 A2eE2HI[100 WA 20075, o" o}
AR dEE = 11112 ZASTE. 75 320mg(o] &2 44%) .

Ak 2w om/z MH] = 545.3

1H NMR (400 MHz, CDCI3, 8 ppm): 9.29 (s, 2H), 9.10 (s, 1H), 8.60 (d, ] = 5.2 Hz, 1H), 8.39 (s, 1H),
773 (d, J = 8.0 Hz, 1H), 7.57 (s, 1H), 7.52-7.47 (m, 1H), 7.17 (d, J = 4.8 Hz, [H), 5.30 (s, 1H), 4.85-
473 (m, 1H), 4.41-4.25 (m, 1H), 3.91-3.75 (m, 2H), 3.71-3.48 (m, 1H), 2.51 (s, 3H), 2.47 (s, 3H),
2.36-2.21 (m, 1H), 2.19-2.12 (m, 1H), 1.49-1.37 (m, 9H).

~Z AN HER2HE F 1.093)S AL Asle olo] BE 89 AA(YESEZ2ZdE = TF
ANE ETaE= 2GAZ 336c) ZHE £F 3gES 53

|8 W9 154 WA 158T

HPLC-MSCHPH 12): R, = 4.66%; m/z [M+H] = 475.2

1H NMR (400 MHz, DMSO-d6, 90°C, § ppm): 9.51 (s, 2H), 9.02 (s, 1H), 8.74 (s, 1H), 8.59 (d, J = 4.8
Hz, 1H), 8.00-7.96 (m, 2H), 7.51 (dd, J = 8.4 Hz, J = 1.0 Hz, 1H), 7.28 (d, J = 4.8 Hz, 1H), 3.73-3.50
(m, 6H), 3.30-3.28 (m, 1H), 3.03 (s, 3H), 2.43 (s, 3H), 2.09-2.04 (m, 1H), 1.76-1.71 (m, 1H).

AAldl 337 WA 340> 33 AAel 3367 FAFSEA A28t

AAe] 337: _((R)-3-otm v Egdd-1-2) (1-(5-(4- gl gl d-2-2) i gl u] 9 -2-2)-3-(H & A 9] I - 1H-¢1 =
6-<) | E}a=
WA . 428 75mg

2§ W9 160 WA 163C

HPLC-MSCHPH 12): R, = 4.82%; m/z [M+H] = 475.2

1H NMR (400 MHz, DMSO-d6, 90°C, 8 ppm): 9.52 (s, 2H), 9.01 (s, 1H), 8.73 (s, 1H), 8.61 (d, J = 4.8
Hz, 1H), 7.99-7.97 (m, 2H), 7.50 (d, ] = 8.0 Hz, 1H), 7.30 (d, J = 5.2 Hz, 1H), 3.66-3.61 (m, 2H),
3.57-3.46 (m, 2H), 3.20-3.10 (m, 1H), 3.05 (s, 3H), 2.80-2.71 (m, 2H), 2.02-1.62 (m, 4H), 1.31-1.24
(m, 3H).

e 338 (R)-3-obul s 22 5-1-9) (1-(5-(4-0] &2 2 8 9] 2] 1l-2-9)) v ] ] |l -2-1) -3 (v A 9] )~
111-91 %691 v e

WAl 1. & 65mg

45 W9l 264 A 268C
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HPLC-MSCHHH 12): R, = 4.97%; m/z [M+H] = 489.3

1H NMR (300 MHz, DMSO-d6, 90°C, 8 ppm): 9.54 (s, 2H), 9.02 (s, 1H), 8.74 (s, 1H), 8.63 (d, J = 5.1
Hz, 1H), 8.00-7.97 (m, 2H), 7.51 (dd, J = 8.1 Hz, J = 1.5 Hz, 1H), 7.34 (dd, J = 5.1 Hz, J = 1.5 Hz,
1H), 3.65-3.61 (m, 3H), 3.55-3.53 (m, 2H), 3.22-3.18 (m, 1H), 3.05 (s, 3H), 2.02-1.96 (m, 3H), 1.67-
1.65 (m, 1H), 1.32 (d, ] = 7.2 Hz, 6H).

A 339: ((R)-3-o}r =] &2 d-1-2) (1-(5-(4-Alo] F2 2 g d-2-d)d 2 u]d-2-4)-3- (el 3 d)-
1H-915-6-9) w e} =

w3 1F). 8 65mg
L5 W9 278 A 281C

HPLC-MSCHPH 12): R, = 4.84%; m/z [M+H] = 487.2

1H NMR (400 MHz, DMSO-d6, 1H NMR (400 MHz, DMSO-d6, & ppm): & ppm): 9.58 (s, 2H), 9.05
(s, 1H), 8.79 (s, LH), 8.55 (d, J = 4.8 Hz, 1H), 8.03 (d, ] = 8.4 Hz, 1H), 7.85 (s, 1H), 7.55-7.51 (m,
1H), 7.21-7.19 (m, 1H), 3.67-3.58 (m, 6H), 3.25-3.18 (m, [H), 3.08 (s, 3H), 2.06-1.91 (m, 2H), 1.71-
1.64 (m, 1H), 1.16-1.12 (m, 2H), 1.11-0.97 (m, 2H).

*"\1 of _340: _(R)=(3-opr| =y Eed-1-91) (1-(5-(4-m & J 2] gl -2-9]) 9] fw] &1 -2-%)-3- (D H X ) -1H-S1=—
- el
G4 AAd 3367 FASAl AZSFAAT 0CoAA 1.59 %] n-SF2EHAZA MRS ALE3Le] Alsts 38

H = %%
otk Aol Aolaih. WAl Al 481 6mg

g Wl 157 ulAl 160T
HPLC-MS(HHH 12): R, = 4.90%; m/z [M+H]' = 477.2

IH NMR (400 MHz, DMSO-d6, 90°C, § ppm): 9.55 (s, 2H), 9.01 (s, 1H), 8.90 (s, 1H), 8.60 (d, ] =4.8
Hz, 1H), 7.99-7.97 (m, 2H), 7.58 (d, J = 8.0 Hz, 1H), 7.30 (d, J = 4.8 Hz, 1H), 3.71-3.62 (m, 2H),

3.56-3.43 (m, 2H), 3.33 (s, 3H), 3.15-3.27 (m, 1H), 2.44 (s, 3H), 1.94-2.13 (m, 1H), 1.76-1.86 (m,
2H), 1.61-1.74 (m, 1H).

A A 341:
(1-5-(4-AtolZF2zm gy g d-2-d)J g r g-2-)-3-(HE A 3 D) -11-21 E-6-) (I E H-1-) H El =

341a) (1-(5-P2ryny-2-4)-3-(HEE] 2 )-11-1=-6-) (I =2 d-1-) v E}+=

HATU(3.1g, 8.24mmol), Ttlo|AZZHo|eo}lw(3.6mL, 20.6mmol) % 3= H(0.6g, 8.24mmol)S DMF(20mL) <
9l 1—(5—Hiﬂﬂ4ﬂulﬂ—2—°‘)—3—(uﬂ E] 2)-1H-1E-6-7H524H(2.5¢, 6.86mmol) o] W @Eole] H7lsldr,
A EdEs A2oA 16417 soF wnkg ohE, e og%gi AAANFHT. HAAE 1S A A3}
i, B2 Aﬂﬁo}ﬂ, D]—;L?L?LDH%OH SAZT. f7] S FAUGER dolA Ax:A7|AL, FEAZG. 9
A, F& 2.1g(0] 2 X2 73%)

HPLC-MSCHHH 5): R, = 3.80%; m/z [M+H] = 419.2

341b) (1-(5-(4-AtelF2x 2y gd-2-) I g r)Pd-2-U)-3-(MEE 2 )-1H-¢1E5-6-U) (F = U-1-Y ) E} =

H A (I E) T HE2(0.584g, 2.3mmol) B ZE oMAHIOIE(0.421g, 4.29mmol)E A-2olA FF T4l
(35mL) 9] 341a)(0.6g, 1.43mmol)e] &He] Hrlalgirt. g AXE olz2yow  EFHHsiaL,
PdC12(dppf)(58mg, 0.071lmmol)E F7}stal, AdE =S 110TCoA 1A7F B¢ adelicH(Ed 49 ¢
A 2R). 2-BRR-4-Alo|F2 22 d-12H(0.3282, 2.14mmol), EMFZHFM, 2.5mL) E HEZI2(EDH

oN
0.
Iz~ Ze5(0)(83mg, 0.07lmmol)S &Aooz Hrpsta, HHe EFES 100CoNA 16A17F SoF wutsldd
o olF, EFES F9 2EE ¥AAIAL, &4 ZurlE FE At s wHA7AL, X <
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[1865]

[1866]

[1867]

[1868]

[1869]
[1870]

[1871]

[1872]

[1873]
[1874]

[1875]

[1876]

[1877]
[1878]

[1879]

[1880]

[1881]

ZIHSd 10-2017-0032420

ZH A9 IRefEaT[(2Y7); U2 e 26 e ]2 gAsgrt. WA 31X, 58 0.28g(0]=
2]¢] 43%)

HPLC-MS(HHH 5): R, = 4.06%; m/z [M+H] = 456.0

341c) (A-(5-(4-AtelF2xrdygd-2-d) v g g-2-)-3-(H e A 9] d)-11-¢1 E-6-2) (I =S d-1-)
=

i

-2 229 LA WA 77%, 79ng, 0.35mmol)S TIEEEWEH(30mL) 59 341b)(0.2g, 0.43mmol)e] W@ &l
A7reldtk. EFES A2odA 1AE S wwrg v, HEEREME(2ol) o2 AR, {7 A4S E3)
EFAUEF £902x15mL) ¥ AF(Ix1ml)E d&H oz AFea, sUER A AxAz|a, 2
AR IFES 4 A7 aEetEadge[delsh dEE2deat 0 WA 2% vehe] = Xhﬂ*é}OE} o
AaA. S 0.08g(o] 2219 39%)

HPLC-MSCHHH 5): R, = 3.06%; m/z [M+H] = 472.0
1H NMR (400 MHz, DMSO-d6, & ppm): 9.57 (s, 2H), 9.06 (s, 1H), 8.79 (s, 1H), 8.53 (d, 1H, J=4.8

Hz), 8.01 (d, 1H, J = 8.4 Hz), 7.85 (s, 1H), 7.53 (d, 1H, J = 8.0 Hz), 7.19 (d, 1H, J = 4.0 Hz), 3.54-3.48
(m, 4H), 3.08 (s, 3H), 2.03 (bs, 1H), 1.91-1.83 (m, 4H), 1.22 (bs, 2H), 0.98 (bs, 2H).

AAe 3420 (1-(5-(4=mFA] 9] 2] -2-%) ] 2] v el -2-9)-3- (A DA 9] ) -1H-Q1=-6-%) (F E2 T -1-9) vl E}+=

Ao 3413 FAFSHAl FAdeksitE. WA AL 48 0.11g
HPLC-MS: m/z [M+HH]' = 462.2

IH NMR (400 MHz, DMSO-d6, & ppm): 9.59 (s, 2H), 9.05 (s, 1H), 8.79 (s, 1H), 8.55 (d, 1H, J = 5.6
Hz), 8.01 (d, 1H, J = 8.1 Hz), 7.77 (s, 1H), 7.53 (d, 1H, J = 8.0 Hz), 7.07 (bs, 1H), 3.95 (s, 3H), 3.53-
3.48 (m, 4H), 3.08 (s, 3H), 1.91-1.83 (m, 4H).

Aol 343: (1-(5-(4=olFA| 2] e1-2-%) 3 g ] T -2-<)-3- (| DA 9 D) -1H-Q1 =-6-%) (I E 2 d-1-¢ ) vl E}=

AAld 3413 ARSIl A8kl WA uAl. & 0.11g
HPLC-MS(HHH 5): R, = 2.99%: m/z [M+H] = 476.0
1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.58 (s, 2H), 9.05 (s, 1H), 8.79 (s, 1H), 8.54 (d, 1H,J = 5.3

Hz), 8.01 (d, 1H, J = 8.2 Hz), 7.75 (s, 1H), 7.53 (d, 1H, J = 8.5 Hz), 7.04 (bs, 1H), 4.26-4.24 (m, 2H),
3.54-3.48 (m, 4H), 3.08 (s, 3H), 1.91-1.83 (m, 4H), 1.39 (t, 3H, J = 6.8 Hz).

2 A] o 344 4 345:
(-(5-(2-ZF e 2-5-(I-gto| =5 A E) s ) ¥ 2] v 9 -2-9)-3- (M DA E ) -1H-91 5-6-9) (L= o] o) v B

(M w3 =2 8&5= odEen)

(1-(5-(2-EF 2 2-5-(1-ste| =5 Ao ) # ) 9] g | I -2-91)-3-(H 2 ) -1H-V E-6-Y) (L= & ) W E}
(ZFAE A, 0.30g)2 AAld 3000 7A€ 4 WHES AEste] WE 1-(5-EERIgnd-2-4)-3-(14g
2)-1H-AE-6-7E Ao E 2 1-(3-HER-4-Z2 0 2 d) g2 RE Azt T JdEom=
& 71" HPLC A7S B3 o] SAMAZRE F5%0aL, ddEen #ge] deld odEers v &
W o g A5t Ay 72 [A 4.6x250mm, S5um; FY 84 2ul; o]FA: AL/ E olAEH o] E /0
&/tegolnl = 50/25/25/0.1; F%F: 1.0mL/%.

Hoh w27 §&EHE ol dE e u (HAd 344):

it

m o

(o ofrom o
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[1882]

[1883]

[1884]

[1885]

[1886]

[1887]

[1888]

[1889]

[1890]

[1891]

[1892]

[1893]

[1894]

[1895]

[1896]

[1897]
[1898]

[1899]

[1900]

[1901]

[1902]
[1903]

ZIHSd 10-2017-0032420

HPLC-MSCHPH 5): R, = 2.94%; m/z [M+H] = 524.8

IH NMR (400 MHz, DMSO-d6, § ppm): 9.22 (s, 2H), 8.94 (d, 2H, J = 12.1 Hz), 8.02 (d, I1H, J = 8.2
Hz), 7.71 (d, 1H, J = 7.5 Hz), 7.54-7.50 (m, 2H), 7.41-7.36 (m, 1H), 5.33 (d, 1H, J = 4.3 Hz), 4.84-
4.81 (m, [H), 3.64 (m, 8H), 3.39 (s, 3H), 1.40 (d, 1H, J = 6.4 Hz).

HABE: [0l = +11.3° (c. 0.4, FERLE)
=243 oJdEl e Tk 100%(R, = 13.56%)

=
HE] QW (A Ao 345):

44 712 IPLC W o2 A3 o el o Hek: 95.3%(R, = 15.54%)

1H NMR (400 MHz, DMSO-d6, 5 ppm): 9.22 (s, 2H), 8.94 (d, 2H, J = 12.5 Hz), 8.02 (d, 1H,J = 8.1
Hz), 7.71 (d, 1H, J = 7.2 Hz), 7.52 (d, 2H, J = 8.1 Hz), 7.41 (t, 1H, ] = 9.5 Hz), 5.34 (d, IH, J =42
Hz), 4.84-4.81 (m, 1H), 3.66 (m, 8H), 3.39 (s, 3H), 1.40 (d, IH, J = 6.3 Hz).

HALE: [l = -11.9° (c. 0.46, 2RRTE).

8 Aol 346 WA 3482 A Al 529 AA I FARSHA 1-(5-(2-FF =) v 2 v H-2-2)-3-(HE
A9 D)1 E-6-72 A4 (5le) D AHs] BEAO R BIC-HEE offl o wBE AxaAr).

AAd 3460 1-(5-(2-EF o 2 d) F g d-2-¢)-N-s & -N-(2-(H o} 1) o &) -3- (A 9] ) -1H-N &~

HPLC-MS(HHH 12): R, = 4.90%; m/z [M+H] = 466.3
L8 =9 122 WA 126T

1H NMR (400 MHz, DMSO-d6, § ppm): 9.18 (d, J = 1.6 Hz, 2H), 8.90 (s, 1H), 8.77 (s, IH), 8.02 (d,
J =8.0 Hz, 1H), 7.80-7.76 (m, 1H), 7.57-7.55 (m, 1H), 7.46-7.39 (m, 3H), 3.68-3.40 (m, 2H), 3.08 (s,
3H), 3.00-2.66 (m, 6H), 2.45-2.32 (m, 1H), 2.25-2.12 (m, 2H).

o] 347: 2,5-tlolxbulol Ato] 22 [2.2.2] & Th-2-A (1-(5-(2-F F Q. 2o d) 5 2] 1] §1-2-91) -3~ (] & A 9] W )~
1H-91 5 -6-9)) o e}

G aF. 48 95mg
HPLC-MS(HHH 12): R, = 4.90%; m/z [M+H] = 490.2
L8 =9 141 WA 144TC

1H NMR (400 MHz, DMSO-d6, 90°C, § ppm): 9.14 (s, 2H), 8.94 (s, 1H), 8.74 (s, 1H), 8.03 (d, ] = 8.0
Hz, 1H), 7.78-7.74 (m, 1H), 7.56-7.52 (m, 1H), 7.42-7.38 (m, 3H), 3.80-3.31 (m, 4H), 3.32-3.12 (m,
3H), 3.07 (s, 3H), 2.10-1.79 (m, 4H).

Aol 348: _3,8-t]opApute|Ate] FR[3.2. 1] 8-8-A (1-(5-(2-FF e 2o d)J] e t-2-9)-3-(H DA 9] d)-
1H-91E-6-9) v B} 1=
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[1904]

[1905]

[1906]

[1907]
[1908]

[1909]

[1910]

[1911]

[1912]

[1913]

[1914]

[1915]
[1916]

[1917]

[1918]

[1919]

[1920]

[1921]

[1922]

[1923]

[1924]

[1925]

[1926]

SIHES 10-2017-0032420
WAl 313 45 69mg
HPLC-MSCH 12): R, = 5.05%; m/z [MHI] = 490.2
&g W9l 237 WA 240C

1H NMR (400 MHz, DMSO-d6, & ppm): 9.19 (s, 2H), 9.02 (s, 1H), 8.79 (s, 1H), 8.03 (d, J = 8.4 Hz,
1H), 7.81-7.76 (m, 1H), 7.58-7.39 (m, 4H), 4.62-4.50 (m, 1H), 4.05-3.95 (m, 1H), 3.08 (s, 3H), 2.98-
2.80 (m, 2H), 2.75-2.55 (m, 2H), 1.95-1.75 (m, 4H).

Ao _349: (IR, 4R)-2-ZA}-5-ofxjulojAlo] S & [2.2. 1] e-5-U (1-(5-(2-FF 23 d) v 2w ©1-2-)-3- (1]
A Y)-1H-91=-6-) | E}=

WA A 448 65mg
HPLC-MS(HHH 5): R, = 3.15%; m/z [M+H] = 493.0

25

[alsggy =-35.9" (c. 0.51, EE2EXE

=1

A A6l 3500 (1-(5-(2-Z% 9 2-5-v & 5] d) 3] 2] 1] §1-2-91)-3- (| &) A £ ) -1H-31 5-6-9)) (.2 E 2] 1) v Epe
43 229

-2 22 SA M EAS ARERE AFstE (1-(5-B
) E=o 2 RE Az, w3 A

o[o

zﬂﬂl Z ZujEA] (AtaPhos)2PdC12E A}
B2 vd-2-)-3-(MEE 2)-1H-E-6-Y) (B =3
0.15¢g

=

it (L

HPLC-MSC*J™H 5): R, = 3.35%; m/z [M+H] = 495.2(MW AlLEA] 494.54)

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.21 (s, 2H), 8.93 (s, 1H), 8.9 (s, 1H), 7.99 (d, 1H, J = 8.1
Hz), 7.59 (d, 1H, J = 7.3 Hz), 7.5 (d, 1H, J = 8.3 Hz), 7.34-7.29 (m, 2H), 3.63 (bs, 8H), 3.38 (s, 3H),

2.39 (s, 3H).
Ao 351 % 352: (1-(5-(4-wgy]glel-2-2) ¥ g nel-2-2)-3-(HE T d)-11- E-6-U) (FE2E g =) E}
=g mey 27 SEFHE dquEeH)

g4 ddEoeHE 238 1Y IPLCE &3 #HAv A AAld 14225 H 53814 ol tEl oW ek th
29 OﬂﬁE]S’_tﬂ S BA ypHow =As9tt: AY: 7199 IC 4.6X250mm, 5um, F9 8A: 2u;
ol s HUER2vgt/olAx2d AdF/Hoeolyl = 90/10/0.1; 5 1.0mL/E.

HPLC-MSCHHH 5): R, = 2.60%: m/z [M+H] = 462.1 (MW A2+%] 461.54)

1H NMR (400 MHz, DMSO-d6, 8 ppm): 9.57 (s, 2H), 8.95 (s, 1H), 8.79 (s, 1H), 8.6 (d, 1H, J = 4.9
Hz), 8.05-8.03 (m, 2H), 7.42 (d, 1H, J = 8.7 Hz), 7.31 (d, 1H, J = 4.8 Hz), 3.65 (bs, 8H), 3.08 (s, 3H),
2.44 (s, 3H).

2
HAFE: [als = +63.6° (c. 0.502, E22XF)

WA 1R $E: 0.43g

HPLC-MS("™ 5): R, = 2.59+%; m/z [MHIT = 462,300 AAEA] 461.54)
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[1927]

[1928]

[1929]

[1930]

[1931]

[1932]
[1933]
[1934]

[1935]

[1936]
[1937]

[1938]

[1939]
[1940]

[1941]

[1942]

[1943]

[1944]
[1945]

ZIHSd 10-2017-0032420

25

HAGE: [als = —-61.4° (c. 0.51, F2IZIEE)
EA8 7]2 HPLC W e g &A% odElom ek 100%(R, = 39.478)

AAe 353: (1-(5-(4-m o] e d-2-9) 9] e m| d-2-91)-3- (& H T ) -1H-%1E-6-%) (L= F 2] ) W Eh=

(1-(5-BE R Yud-2-9)-3-(MEE &)-11-1E-6-) (RLEZ =) M ER=S n-2 2
o] Aol MEow ASAZ TS, 34 244a)SF GASHA A=) WA AT, W

HPLC-MSCHHH 5): R, = 2.99%: m/z [M+H] = 478.3(0MW 7A2+%] 477.54)

IH NMR (400 MHz, DMSO-d6, 100°C, § ppm): 9.57 (s, 2H), 8.94 (s, 1H), 8.92 (s, 1H), 8.61 (d, IH,J
= 4.8 Hz), 8.03-8.01 (m, 2H), 7.49 (d, 1H, J = 8.0 Hz), 7.31 (d, 1H, J = 4.8 Hz), 3.68-3.66 (m, 4H),
3.59-3.58 (m, 4H), 3.35 (s, 3H), 2.46 (s, 3H)

Ao 354: (3-AtolEFRET2I-1-(5-(2-ZTF2H ) I u]g-2-2)-11-S1E-6-) (REZ T v ) HEl=

354a) (3-2 Q2 w-1H-91E-6-U)(REZg ) HEl=

DMF(10mL) 9] 4=*tsbZHE(422mg, 7.543mmol, 3.479%), 292X(1.103g, 4.347mmol, 2.09%) ¥ (1H-Cl&-
6-U) (2 Z %)W EF=(500mg, 2.173mmol, 1.09%)E Ao 5217k Feb wksldcy,  wke E3HES
(20mL) 2 8| A]7]aL, oE olAlHe]E(2x15mL) 2 FE3I . #e F714S Aol 2 AlFsta, F

MU EF oA AxA7|, A FolA SEAAG. WA 1A, & 600mg(o]EX]9] 77%)

P

1H NMR (400 MHz, DMSO-d6, 8 ppm): 11.73 (d, ] = 3.0 Hz, 1H), 7.67 (d, = 2.5 Hz, 1H), 7.46 (s,
1H), 7.32 (d, J = 8.1 Hz, 1H), 7.15 (dd, ] =8.3, 1.4 Hz, 1H), 3.71-3.41 (m, 8H).

354b) (I-(5-(2-ZF 2 =¥ d) v d-2-9)-3-8 2 E-1H-1 E-6-U) (RE2Z g ) El=

~—

DMF(10mL) ¢ Z+F 339-35A}o|=(236mg, 2.106mmol, 1.59%), 3}E 354a)(500mg, 1.404mmol, 1.0
9 0-F2Z-5-(2-Z2 0 29 d) T nd(292mg, 1.404mmol, 1.0¥=)S 120°ColA] 5A1ZF EoF wuksgity, ®
T TFES HALoR WAL, EmmDE SAA7IL, oY opAlHo]E(2X20ml)® FEIAT. T
| ¢ 45GmLE AFeta, PIEF oM AxA7T, sEAAG. BFES At A 4y a2
E[100 WA 20074 AE]7h; ol olMHOIE/A - dHE = 7:3]2 BASATE. FE: 400mg(o] 249
53%) .

—

N

1H NMR (400 MHz, DMSO-d6, & ppm): 9.14 (s, 2H), 8.86 (s, 1H), 8.58 (s, 1H), 7.81-7.72 (m, 1H),
7.59-7.51 (m, 1H), 7.49-7.45 (m, 1H), 7.44-7.37 (m, 3H), 3.74-3.52 (m, 8H).

354c) (3-AtolF 2 A-1-(5-(2-=F 23 d)H e d-2-¢))-1H-Q1E-6-%) (REaF g ) v el

A3}a]H(79.5mg, 1.893mmol, 3.093) 2 HEZI|A(Ed¥d¥2~3)Ze5(0)(109.3¢, 0.094mmol, 0.1%
Z)S  DMF(10mL) ¢ 354b)(500mg, 0.946mmol, 1.09%) = ERE(Alo]F2Z2) et (376mg,
1.136mmol, 1.29%)e] &9 o H7lslaL, o] of=2& thr|slel] ALoA FAsAT. o]F E3E 160Tol
Al mhel AR 3 ARl 1A1ZE B wRkstal, Ao @ WZAA7|a, o’ olAHo|E(10nL)E S| AA AT, &
7] S BEska, 2(mb)E AFHs, ARAIAHFAMUEE). &8 At SFRAAS G, FRES
wF-& HPLCE AASHTE. W 1A, & 70mg(o]2X2] 16%)

L8 =9 177 WA 181T

HPLC-MS(HHH 6): R, = 12.29%; m/z [M+H] = 443.2

1H NMR (400 MHz, DMSO-d6, & ppm): 9.09 (s, 2H), 8.84 (s, IH), 8.07 (s, 1H), 7.80-7.73 (m, 2H),
7.55-7.51 (m, 1H), 7.46-7.34 (m, 2H), 7.33-7.31 (m, 1H), 3.71-3.41 (m, 8H), 2.08-2.02 (m, 1H), 1.05-
0.92 (m, 2H), 0.81-0.71 (m, 2H).

E 49 A5 thee] Qunel Hgel weh stk
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[1946]

[1947]

[1948]
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gE22de(2nl) 9 1-sle]=EAMEEolE U435 (60umol) 2 N N-tjo]AX 2 do| & olul (400 umol)
S YEFEEHe(lnl) F9 1-6-C-FF29d) I d-2-9)-3- (e A9 d)-1H-1 E-6-7H5- 2 AH100 n
mol) ¥ N N-T]o]AZ2doeo}ul (180 pmol) el H7Fstitt. tE22wgh(Inl) &< EDCXHCI(150 umol)<S 3
JVeta, E3IES AE A oA 158 B¢k wwksigtt. o]%, tFE2de(lnl) F9 HA3 o}l (125umo
DS #H7tska, dbg E3ES A oA 16/\17J Bt wykelgitt, WS X3 B AYUEF £9(2.5ml) S
A7 el o8 AMAA7IL, F719] 307 B¢ IAES ALY, 4 & F s, fgEE 29 E(2X38nl)
o2 FEIT. 771 & #sta, SulE gestel AAS A, uAA APGES 38 HPLCE AA ST
[E 4]
[
Al 35E
. b E]
HE
[M+H]"

HAEE-1-A(1~(6-2-EF L 29 9)7 P v gd-2-Y)-3- s
355 ’
(g4 9)-1H-AE-6-D)wel=

e N-o2-1-(5-(2-F % 2 231 9) 2 7 9-2-2)-N- &3~
437,1
(N Q2 D)-1H- A E-6-713 2ofm] =

. NN-T) el -1-(5-(2- & %2 25 9)5) 2] o] -2~ )3~
451,2
(L2 D)-1H- A E-6-7} 2 2o}m] =

358 (1-6-C-EF22dd)9gnd-2-U)-3-(M2 L3 d)-1H-A - 46
3,2
6-D)FFA D -1-D)d El=

250 A-6-C-&Fezdd)Aend-2-2)-3-(dd 25 Q)-1H-A =~
463,2
6-D)C-Mda g8 d-1-A)H el

260 N-(Alolg2Zz2dud)-1-(5-(2-2F 229 9)H g n 9 -2-U)-N-
463,2
HE-3-(Ea2d9d)-1H-UE-6-FE 2o}u|=

261 1-6-C-EF2z29d)Hgnd-2-A)-3-(ME2F d)-1H-A =~ .
77,2
6-d)e-waasHad-1-Q)r el

ey | TG ETeRADNAN D -2-A)-3-(NRLA D) - 1H- A&~ 12
6-D@E-vBI A D-1- W) e b= |

(1I-(6-C-gF o299 grd-2-4)-3-(d 225 2)-1H-A S~
363 477,2

6-d)@-mEA A D -1-L)HE=

orAlF-1-L(1-6-2-FF 2 DAHu A -2-4)-3~
364 477,2
(HE 29 d)-1H-AE-6-D)FEl=

(1-G-C-EF2zdAddgnd-2-4)-3-(AE 249 - 1H-JAE~ 4782
365 >
6-D (-2 A -1- D)o efi=

1-(6-2-EF2HAd)Tgud-2-U)-N,N-tjo] £ T2 -3
366 479,2
(M2 29 d)-1H-AE-6-7FE2=0tr =

o | N EARAD-1-G-C-EFe2ADAA 2D |
N-v€2-3-(d 245 9)-1H-A E-6-7HF 2olw] = ’

s (1-6-(2-ZE2 e 2 e d-2-)-3-(HD A7 d)-1H-QI =- 4L
6-Y)(El QR 2 Z o) el ’
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[1949]

3-(1-(6-(2-2F 2 =9d)F g rd-2-9)-N-H2-3-(A 24 7 9)-

369 481,1
1H-QE-6-7HE 2olu E)Z 2 34}
(1-5-(2-22 9 2992 v P -2-9)-3-(HLH 7 d)-1H-A =~ 1
370 491,2
6-L)(2-SAL-6-0kAt 2T 2[3.4] 28 -6-L)u B} =
- (2-lda A d-1-2)(1-(5-(2-EF 2 25 Y)¥ g v] P -2-%)-3- ol
(e 499)-1H-AE-6-Y) g} = ’
G5-OHE2g A d-1-d)(1-(G-2-2=9 29 9)F 2 d-2-2)-
372 3-(RA T Y)-1H-AE-6-2)m e} = (22 A H o] 47 1) 491,2
3,5-deEgq#Hzd-1-)(1-(5-(2-Z2 o 2 d)d g d-2-9)-
373 3-(NYA T Y)-1H- A E-6- 2w e} (R YA o] 4] 2) 4912
- (R-3-(t) ¥ golu) )3 22 U-1-Y)(1-(5-(2-Z2 0 23 )~ 1o
7 ,
A med-2-9)-3-(A P25 D)-1H- E-6-L) e g} =
(4-ol g o H 22 -1-2)(1-(5-(2- B2 2 25 d)3] 2] v P -2-9)-3-
375 492,2
(A3 Y)-1H-A E-6-2)H g =
(1-(6-C2-2Fo 29 d)Fgrd-2-)-3-(dd a9 d)-1H-A =~
376 4922
6-)(4-m"-1,4-t] oA B-1-Q)v] E} =
- (2,6-UHE2REZa)w)(1-(5-(2-E2 0 29 Y)0 g0 Y-2-9)-3- .
(A2 A3 d)-1H-AE-6-)d e (REA 44 1) ’
- (2,6-tEREZE x)(1-(5-(2- 2 9. 29 Q)5 v g -2-9)-3- .
7 >
(AL 25d)-1H-AE-6-) o EH= (LR QAo A 2)
(1-6-(2-Z29 25 9)n g 7] 9-2-9)-3-(A 24 7 )~ 1H- =~ .
379 3,2
6-Y)(2-(3to| =2 A v =) 5] 5 2] P -1- %) v Efi=
(1-5-(2-£% 9. 2590 27| 9 -2-2)-3-(N L 7 Y)-1H- ) =~ o3
380 y
6-)(4-(3to) =2 A v &) 3] 5] 2] B - 1- ) v b=
(1-G-(2-Z2F 9 24 Q)5 8 v)d-2-9)-3-(A DA 5 Jd)-1H-< =~
381 4932

6-D)4-rEA B H g d-1-d)H =
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162 EFLEAAAN Q2D N-A-F-(A LA DN- |
382 493,
(Al E2}el o] =2 -2H-9) -4~ 2)-1H-Q §-6-72 2o}n) =

183 @e-gHgreZr)(1-(5-(2-FF 229 Y)7 g d-2-9)-3- 5
493,
(24 9d)-1H-JE-6-Y)r eh=

" (1-(6-(2-FF .23 d)v gD -2-%)-3- (g4 5 d)-1H- A &-
4 505,2
6-D)(2-FAF-T7-0}A 27 2[3.5] = d-7-D)W El=

385 1-(4-(1-6-(2-2F 25 d) 7 g d-2-9)-3- (Mg H = J)-1H- o
506,2
AE-6-7tR ) 52 -1-d)ol eh=

(1-(6-(2-&F 229 d)9 gnd-2-9)-3-(HE 45 d)-1H- U &~
386 506,2
6-¥)(4-olAZ 2 A -1-g)m b=

. (4-(dudolr =) F 2 d-1-L)(1-(5-(2-EF L 25 d)5 g v g - s062
2-9)-3-(M 247 d)-1H-AE-6-Q)m|El= ’

- 8 1-(1-(6-2-FF 229 d)7 grd-2-d)-3-(N 25 d)- .
TH-E-6-7t19)m S8 d-3-7- 8 A 80| & ’

(1-G-2-gFe29d)d g v d-2-U)-3-(MLH T d)-1H-J - 5
389 508,2
6-D4-(2-3to| EFA D) F A 2l -1- D) el =

300 (L1I-HSAEH L R2 £ )(1-(5-(2-EF 229 Y)v grd-2- .
513,
&)-3-(AE 29 d)-1H- A E-6-D)HEl=

oy | UG- EF oA HD-2-2)-3-(A LA D)~ 1H- .
AE-6-7tR DA - 1-d) T2 FEY ’

0 (1-(5-(2-EF 29 d) T v d-2-9)-3-(F 242 &d)-1H-A B~ -
3 522,
6-2)4-C-HAFA N ) et -1- L) e el=

- A 1-(1-(6-2-2Fe 29 ) )vd-2-9)-3-(d 2 9 d)- 1o
535,
IH-AE-6-7t2 ) A D -4-7t 5 g0 E

o4 g 4-(1-(6-(2-FF 27 d)F e rd-2-)-3- (L &3 d)- 5362
1H-E-6-7hed) g A ehal-1-7HE A g0 = ’

s | U ERLEADAA G2 D3I D1 [
5 ,
QE-6-7h22)5 92 -1-2)-N N-) s Lo Eofr| =

[1950]

[1951] AEeH A Y

[1952] hPDE4B1S] BAS Z437] 913 cAWP HIRF AR

[1953] Q17F PDE4B19] &4 Aol gt 33E9] oA a7 3',5'-Alo]|F8 ojldxal B ¥ 2 0] E(cANP) ZH-E
PAE 5ol Al RueXAHo|E(5'-AMP) 2] A&l od] SAFEAC.  S(9 AXoA TdE" A Az &
2 2 HTRF(Z Q3 A7-83) &33) AF 9ol 47 A6 AFg= At

[1954] AE e e B(QRT)S 44.40M EF2~-HCL, 5.28mM MgCl2, 2.64mM DTT 2 0.044% EQ 20(pH 7.8)0.%
o|Folzl M Fo|x <17t A Z3E PDE4Bl E4(4.8 U sk, cAlP 54 7|2 (HAF = 40n)S #H
743 Fol, EFES 204 308 w¢F FAYsAT.  olF, WG FEA(APE EAXE Dye2), FF Fol

HFEF A ER BXE S-cAP A E u]-5o]¥ xayxrjo g 2tA AAA [BUK(3-0]AF-E-1-1)
= 2 Hrlstdeh. 608 Foll, @S cAMPY %I o] = FF o]F S Aex
= 665nmol| 4] wlo]AZZo]E W=7 (Rubystar, BUG)E A3, 54 &4

]

rlo
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[1955]

[1956]
[1957]

[1958]

[1959]

[1960]

[1961]

[1962]

ZIHSd 10-2017-0032420

8 238 AT Asks (PR AR HgH)
Ea B oA MEEE Gehidn, EaE )R dETO Z4S 98 Ahanh. 1050 200 = o
Solx o) AN-Ar) AAE FWHE FE)L b Bl FEm =2, N= 1DE 2E 3 W3

JOoRHEH FrE 2l

o
3
o
=
=]
)
o
&5
S
S
=
2
>
il
o
i,
>
}o(i
fr
-z
Ay
oft
oX
i,
X
i

H

%l: N. Saldou et al., Comparison of recombinant human PDE4 isoforms: interaction with substrate and
inhibitors, Cell. Signal. Vol. 10, No. 6, 427-440, 1998

wougel we s

Fi

7] dud HAem Aldsia Ay shrlel A g

rlo

=
hPDE4B1¢] &AlS =A3}7] 98] LANCE® Ultra cAMP 71EE A}£3= TR-FRET AR

Al

©17¢ PDE4B1¢] &Adel ek 3tstEe] F3= SO AFolA TR <7t A% &4 P TR-FRET #HE el
LANCE® Ultra cAMP 7]E(AZA}: PerkinElmer)Z AF&3to] cAPEE-E] 5'AMPY] B =ATozn As)
T}t <17 PDE4B1 &4+ SignalChem Lifesciences(FFEZ1# P92-31BG, Lot# H296-2) 258 T3},

i)

A8 s, Fx e £ e E(HET)S 50mM EF2-HCL, 50mM MgCl2 2 5mM DIT(pH 8.5)5 Hirale

o ol &A(0.96 U9 £, o]F, 500nM cAMP(7]1&)E F7lele] weS NG, ETE

1 2ol 30 F<¢F Al dxae] 7 SAS fa8, a4s v E¥EESTH ARt 30

& TAAI71AL 500 M IBMX7F B whg ehFH o= 1008 ARG, ol%, FF TAR(F

= A9 cAMP) 2 F3F FRA(Light™ 82 FAE 3-cAP &)= 500 pM IBMXSH 34 1040

BFH Ao F7letdnt. 607 Foll, wlo]a R ZYo]E =7 (PHERAstar, BMG)E AF&3le] Aex = 337nm, Aem =

620nm % Aem = 665nmoll A FHF cAMP el &dtE FH olsS SAUT. i A2 665melA S

£ 620mmell A SAE AT (H)E Uil 100002 Feho A SA4sEY. Z23e UxT a4 49 IA

gi UrEhH‘}iﬂr. IC50 FE(IC50 = izt Hol# Ao HAuk-FHu A& Yoyl %) 107HA Aolet &
T(n =3, N=1-3)8 A&3ste] &% whg SHo=NH FE¥AT).

mlo =

o
l

¥ 5% cAMP HTIRF® AA o2 =A% 1uMe] A8 714 =%o|A PDE4Be] A& [%]S YElAT):

(& 5]
3gEHS A A& (%) FgE T A& (%)
1 104 14 38
2 98 15 44
3 98 17 41
4 82 18 91
5 72 19 94
6 83 20 74
7 38 21 32
8 50 24 41
9 78 26 41
10 74 27 79
11 109 28 98
12 33 29 57
13 51 30 106
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[1963]

gFEHS A & (%)
31 75
32 80
33 88
34 90
35 67
36 90
37 103
38 102
39 105
40 93
41 100
42 86
43 83
44 82
45 115
6 102
47 61
48 63
49 72
50 91
51 86
52 91
54 46
55 40
56 86
58 90
60 79
61 77
63 37
64 67
65 40
66 97
67 47
68 108
69 95

dEE WS o A& (%)
70 84
71 63
72 33
73 78
74 63
75 47
76 58
77 67
78 70
79 103
80 96
81 63
82 71
83 67
84 106
85 115
86 99
141 115
142 110
143 65
144 47
145 83
146 118
147 67
148 46
149 87
150 49
151 91
152 90
153 76
154 98
155 97
156 58
157 81
158 104
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[1964]

gFE WS A A &%)
159 98
160 107
161 109
162 95
163 104
164 92
165 105
166 93
167 87
168 43
170 54
171 " 38
172 46
173 70
174 105
175 114
177 39
178 88
179 90
180 99
181 96
182 95
183 60
184 86
185 97
186 74
187 56
188 104
189 109
190 90
191 85
192 112
193 91
194 92
198 114

I3FE WS o A &%)
199 99
200 87
201 81
202 9%
209 101
210 9
211 85
212 33
213 106
214 92
215 110
216 94
217 109
218 98
223 89
224 102
225 92
226 99
227 108
228 104
229 106
230 110
231 121
232 57
233 103
234 91
236 85
237 36
238 32
239 78
240 101
242 66
243 64
244 102
250 30
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dgEWE A& (%)
373 36
374 47
375 66
376 3]
377 70
378 31
379 50
380 9
381 12
382 0
383 68
384 3
385 0
386 6
387 8
388 45
389 52
390 6
391 31
392 0
393 10
394 0
395 0

LANCE® Ultra cAMP 7]E& A}&3}o] TR-FRET AA

ZIHSd 10-2017-0032420

g€ 1uM10pl)e] Ad 714 s=olA

IJFEUS & A E(%)
251 45
252 97
253 120
254 95
255 95
355 77
356 96
357 107
358 98
359 90
360 75
361 40
362 78
363 41
364 73
365 54
366 30
367 40
368 103
369 87
370 23
371 32
372 40
[1965]
[1966] ¥ 62
PDE4B] A& [%]& vERALE:
[1967] [£ 6]
ggE Wz A A& (%)
195 95
196 96
197 96
203 67
204 82
205 93
[1968]

SAE RS o3 A & (%)
206 85
208 82
219 87
220 93
221 94
222 73

- 208 -



[1969]

gFPE WS o A & (%)
245 86
246 9
247 90
248 97
249 93
256 96
257 93
258 92
259 95
260 95
261 55
262 70
263 97
264 94
265 98
266 98
267 94
268 95
269 97
270 102
271 97
272 93
273 91
274 104
275 113
276 106
277 93
278 92
279 97
280 93
281 97
282 90
283 92
284 104
285 91

AgE WS & Al £ (%)
286 101 (10 pM)
287 93
288 92
289 93
290 97 (10 uM)
291 90
292 91 (10 uM)
293 94
294 98 (10 uM)
295 98 (10 uM)
296 97
297 93
298 119
299 94
300 93
301 99 (10 uM)
302 103 (10 pM)
303 99 (10 uM)
304 115 (10 pM)
305 85 (10 pM)
306 80
307 82
308 101 (10 M)
309 97 (10 uM)
310 91 (10 uM)
311 98 (10 uM)
312 93 (10 M)
313 92
314 98 (10 uM)
315 97 (10 pM)
316 98 (10 tM)
317 87 (10 uM)
318 96 (10 M)
319 99 (10 pM)
320 109 (10 pM)
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[1970]

IggE S A A& (%)
321 143 (10 uM)
322 100 (10 pM)
323 103 (10 uM)
324 76
325 91 (10 uM)
326 98
327 90 (10 uM)
328 89 (10 uM)
331 109 (10 uM)
332 82 (10 uM)
333 87 (10 uM)
334 99 (10 uM)
335 100 (10 M)
336 64 (10 uM)
337 102 (10 uM)
338 99 (10 uM)
339 105 (10 uM)
340 100 (10 pM)
341 108 (10 M)
342 113 (10 uM)
343 100 (10 uM)
344 96 (10 uM)
345 95 (10 M)
346 87
347 97 (10 uM)
348 99
349 92 (10 uM)
350 93
351 93
352 95
353 54
354 71
1d 89
142a 90
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